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G VNNERIE 


IV herein is ſet foorth anumber of ſeruicea- 


ble ſecrets,and practical coucluſtons, belonging 


fo the Art of Gunnerie , by Arithmeticke skill tobe 


accompliſhed : both pretie, pleaſant, and profitable 
for all ſuch as are profeſſors of the ſame | 


facglie, 


Compiledby Taomas Sm1rn of Parwickevpon 
Tweed Souldier. 


LONDON, 
Printed for YVilliam Ponſonby. 
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HONORABLE PERIGRIN BER- 
TIE KNIGHT, LORD WILLOVGHBIE 


Beake and Earsby, Lord Gouernourot her Maie- 


ſt.es Towne and { aſile of Barwicke vpou T weed, 


and Lord VV ardon of the Eaft marches of Enzland, 
far and anempſt Scotland,e*c. 


«FT isacommon opinionRight 
$ FS Honourable amongſt a great 
>< -number, who may be tearmed 


\<2 


>D more waywardthen wiſe, that 
==Y the Art of Soldiery may per- 
A) SW CAtcaly be attained in two or 
three moneths practiſe, and that any common 
man in a few weekes trayning,hauing ſeene two. 
or three skirmiſhes may be called an expert ſol. 
dicr, Not conſidering that a Mariner may faile 
ſeuenyeares, and yet be farfrom a Nauigator, 
A number of Mechanicall Artificers may labour 
diuerſe yeares, and yet be far fromperfteQion; 
and a number of Souldiers may ſerue many 
yeares,and yet haue but the bare name ofaſoul- 
dicr, He may well be calleda trained ſouldier, # 
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Tus EepISTLE 
thatknowerh by the ſound of Drum, and Trum- 


pet,withourany Voice, whento march, hight, re-, 
rice, &c. that isable in marching, embarelling, 


encamping, and fighting, and uch like, to per- 
forme, mucire;ad obey the lawes and orders 


of the field, that hath ſome ſight in the Mathe- 


maricals, and in Geomertricall inſtruments, for 
the conueying of Mines vnder the ground, to 


plantand mannage great Ordinance, ro lmer 


or beat downthe wals of any Tu: or Caſtle, 


| thatcan mealure Altitudes, Latitudes, and Lon- 


gitudes,8c. {uch a one may be armed; in my 
opinion an expert ſouldier, though he neuer 
buckled with the enemie in the field. 

Such perfe&ionsis wellknowneto bein your 
Honour, that you are furniſhed with theſe and 


' many morare qualitiesinthe Art Milirarie, and 


aboucall with wiſedome and noble courage; to 
performe and execute any honorable enter- 
priſe whatſocuer forthe honour and ſeruice of 
God, your Prince and countrie, the which our 


proudenemies hauefeltto their paine and your 


eucrlaſting fame. | 
And alchough | my ſelfe be but one of the 
meanelt ſouldiers in this Guariſon now ynder 
# your 


WW 


y 


'DEDICATORIE., 
your Lordihips gouernement (whom we pray 


long to gouernouer vs) being brought yp from 
my childhood vnder a valiant Captaine in Mi- 
litarie profeſſion, in which I haue hada defireto 
practiſe and learne ſome ſecrets rouching the 
orders ofthe field,and trayning of Souldiers: as 
alſo concerning the Artot Managing and ſhoo. 
ting in great Artillerie. I haue thought it good 
(hearing of no other that hath donethelike be- 
fore) to frame together certaine Arithmeticall 
and Geometricallrules, to ſhew in part how ne- 
ceſlarie Arithmeticke and Geomertrie is forour 
profeſſion, the which haue ſet downe intwo li- 
tle bookes, the oneintituled Arithmeticall Mi- 
litarie Concluſtons, the other; The Art of Gun- 
nerie:the firſt I wrote two orthree yeares ſince, 
and beſtowed on my Caprtaine, Sirlohn Carie 
Knight,the which (God ſparing lite )I meane to 
correct &enlarge,& perhaps put to the Preſle: 
This other I haue thought ir my part, to offer to 
your Lordſhips good confideration,to beſhrou- 
ded ynder your Honourable buckler, to beare 
off the blowes of enuious tongues, which are e- 
uerready to ſpittheir ſpite againſt any vertuous 


exerciſe;y hichalthough it be vaworthie to paſſe 
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Tut EvrrsTLE DEDICATORI1E, 

 ynderſo honourablea prote&ion, I hope your 
Lordſhip will in indifferent ballance weigh my 
willing mind, to do my countrie good,and your 
Honour any ſeruice my poore abilitie is able to 
performe, which if your Honour allow of, I ſhall 
thinke my paines well employed, and{hall en- 
| courage me hereafter to bring this newfound 
Artinto ſome better perfection, ſo farre as my 
poore abiliticisable to put in practiſe, or my 
ſimple skill inthe Art willreach to, Thus lothro 
| befedious, I ceaſe:beſeeching God to preſerue 
your Honour with much increaſe of honour, to 
Gods gloric and your hearts deltre, 


Your honours dutifully at command, 


Thomas Smith Souldier. 


. 
, 


by 


% 


TO ALL GENTLEMEN, SOVL- 
DIERS, GVNNERS, AND ALL FA- 


nourers of Militarie Diſcipline , Thomas 


Smith wiſheth increaſe of hafpineſſe. 


ENTLEMERN there was neuer Author 
nor prattiſed Gunner ener able ( a5 1am per- 
[wazed) to deſeribeat full, or could shewper- 
fedly the efficacie and force that Gunpowaer 


ſuch a wonaerfulloperation and effe?,as by aayly experience 
we find. Audalthourh diuerſe men in diuerſe ages , haue 
znuenteaainerſe engines and Ordinance for offenſiue and 
defenſiueſernices by Gunpowatr to be perfourmed , yet none 
kath noy con!d ener attaine to that full perfettion, to know 


preciſely what ſtraunge effedts the ſaid mixture # ableto 


worke, CAIſo diners learned men haue inuented many ex- 
cellent rules pertaining to the Art of Guniierrie, andagreat 
many of them haue and doerre in the principals of their in- 
uentions:and the cauſe is , for want of aue prattiſe therein, 
For the Art of Gunnery doth require great prattiſe and ex- 
perience, todeclarethe rare ſecrets thereof; which is not for 
meane men toattaine to, for that the charges # great. 


And albeit, 1 am the leaſt able of agreat many to take 4- 


ny matter in hand. pertaining tothe ſame Art, being but 4 


ſworne [choller thereto, and my abilitie far vnable to put its 


prattiſe that I would: yet becauſe 1 hane ſerued a prentiz e- 

hood twiſe tolaſince I tooke my oth, and neuer hearing of a- 

ny that hath compiled any Arithmeticall rules or ſecrets 

(which 75 the fountaine head from whence all Arts or [cien- 

ces ao ſpring) into one volume, 1 thought it my part anaauty 

(accordjng to my kill ) to do the beit I could therem, for the 
A tir 


IF Ow ableto accomplish , it being a mixture of 


| The Epiſtle to the Reader. 
benefit ef others, andthat inthe plaineſl maner Icould, thit 
ſuch as are not wel/{eene in vumbers Art , might the ſooner 
vnaerſtand the ſame. Andalbeit I hang herein shewed but 4 


few Arithmeticall concluſions belonging to the Art of Gun- 


zerie , yet the experienced Gunner or skilfull Mathemati- 


. than,by theſe few may acuiſe a great many moe , for ſernice 


offenſiae and defenſiue, by Arithmeticke and Geometrie to 
be performed. All which concluſions (gentle Readers) 1 bane 
thouzht beſt to frame in eaſie queſtions, shewing the anſwers 
or reſolutions thereof. And although they be bat meanly fra- 


.mmea, I hope you will accept the ſame in good part, the rather, 


for that they are a yong Gunners prattiſes. And if there be 
ourht herein that may profit you , yeeld me your frienaly cen- 
{are, 1 crane no more: or if inanyplace Ihaue erred, either 
gently corrett it or paſiett with ſilence,or in friendly ſort aa- 
monish me thereof, I deſerue noleſſe. 

There ts a great many that can ſþie a mote in another mans 


exe, that had neeae to have a beame pulled from their owne: 


ſome wil ſcan verie curiouſly and ſooner find two faults then 
amend one. If you be of that mina ( friendly readers) 1 mind 
mot to make you my indzes. 

" The widowes mite was aſwell accepted as the gifts of the 
wealthie. A ſouldier in Alexanders campe , inthe ary aeſert 
preſented the king his helmet full of cod water , ſaying, if 1 
could haue gotten better drinke,your Grace should haue had 
part : the which the king gently accepted and liberally re- 
waraed anſwering, I wey not thy gift, but thy willing mind, 
But 1 [eeke no reward for my trauel! , but onely you will wey 
mv mind t willing to do my countrey good, and toprofite the 
readers : and not tocarpe with Momus , nor difdaine vuith 
Zoilts, nor ſooth vvith Zantippms. In ſo doing you shall en- 
conrage me toſet penne to paper , and to flie a higher pitch 

EE pertaining 


TheFEpiſtletothe Reader. 
pertaining to this new found Carte. Othervviſe, if youſpit 
out your ſpite againit me for my gooa vill, I will as meane- 
ly account of your malice, and ſo 45 I find you, looketo hane of 
me. From my poore houſe in Barwicke vpon Tweea this 2, 


of May ,1600. 


Your friend ana welwiller, 


- 


Thomas Smith Souldier, 


Br: 
HELL 


PETER LVCAS CANNONNIER 
At _ 1ncommendation of the Authour and 
74 his booke, 


Sg Hake ſilly pe to write of arte to bim where arte doth awel, 
And ſay, the want of Eloquence aothſo thy hand repel, 

T hat farre thy Muſe vnable is to praiſe the Authors 5kil; 

Nor canſt thou paint thy mind, nor finely tell thy will, 

But asthere neeas no ſigne at dore whereas the wine tspure, 

So need not Icommena this worke, it all men will allure, 

To lone the Smith that forg'd this worke, who hath ſuch Art 

zn ſtore, | 

That better us then Arte which trieth gold fromore, 

As onr proud foes haue found , and felt by Ordinante mizht, 
_ x8 And azaeof thealmightie loue , who doth defend our right. 
# Therefore good Zeale go poit-haſt Unto Fame, 
nn 2a bid her gine this booke an ener-lining name. 
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Peter Lucas Gunner, 
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Richard Hope Gentleman in commenda- 
tion ofthe worke, 


F" O tell atale without authoritie, 

Or faine a fable by inuention, 

The one proceeds of quicke capacitte, 

The other shewes but ſmall diſcretion. 
who writes concluſions how to vſe apeece, 
In my conceipt deſerues a golden fleece. 


VV ho takes in hand to write of wortbie warre, 
And neuer marched where any warre was made, 
Nor neuter hopes to come in any iarre, 
But tels the trial, knowing not the trade, 
To write of warre, ana note not what it ts, 
May wel be thouzht a worke begun amiſſe, 


But he that by his ſtudie mates it knowne, 
VF hat thing warre ts, and whereof it proceeds, 
Defenſine and offenſiue reaſons shewing, 
To thoſe that gape for honoy by their deeds, 
A worthie worke who doth not count the ſame, 
In my conceit he doth a Souldjer shame. 


If ſo: Smiths trauell cannot well offend, 
For ſo he meant before he [et it forth, 
And if it chaunce to come where Souldiers wend. 
He it commannas to ſceme of litle worth : 
For what hewrites, he writes to honox thoſe, 
vp hich wade in warres to triumph oger foes. 


Richard Hope Souldier. 
B 2 
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Richard Rotheruppe Gentlema 


: 11 commendation. 
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Hat man whom Martial attempts 
CHMay raiſe to honor hie, 
Let him peruſe with learned 5kill, 
Smiths workeof Gunnerte. 
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That fountaine whichſuch ſprings ſends forth, 
 Canneuerdrieremaine: 
I meane the Ground of Arts, from which 
AAU ſcience we attaine. 


. 


LAs Grammer, Muſicke, and Phiſicke, | | 
 VVithhieh Aitronomie : 
 Andother Artes Mathematicke, 
And brage Geometrie, 
Thu Art of Gunnerie likewiſe, | 
' LAmoneitthe reſt let ſtand, ; 
VF hoſe goa-father this Author tt, ; 
VV bich tooke the ſame in hand. ; 
# hoſe knowledge in this famons Arte, . 
Deſerues eternall fame, 4 
For his concluſions excellent | 
Doth well deſeruethe ſame. ”_ 


Souldier 0 | ; 


RichardRotherup 
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THE ART OE GVNNERIE. , 


J A Table shewine the deminite parts uſed . 
© for menſuration. 


Oraſinuch as ſome of theſe meaſures are to be vſed in 


| the treatiſe following, it is requiſite that I ſhew what 
* kinde of meaſures are commonly vſed and now in force, 
: beginning wich abarly corne, fro whence all theſe here- 
: underanda great many moe doproceed,as 
' Aninch, I C3 barley cornes layed end to end, 
2 *a finger bredth, | 4 barley cornes in thicknefle, 
> a handbredth, | 4 fingers. 
a foote, | 12 inches, 
| ayard, 3 feete. 
* anell, | 5 Quarters ofa yard, 
” aſpan, | 3 handbredths. 
| afoote, | 4 handbredths, 
! agecometricallpace, | 5 feete. 
* afadome, # 6 feete, or 2 yards. 
- Tofadome, b- a ſcore, or 20 yards. 
* afurlong, -.,: | £23 PAaces. 
I cor Enghth firloog 3] 22s os Cu te 
7 apearch or rood, 5 yards; or 16 feet 5, 
: anaker, | 160 perches, 528 paces,or 2640 feet 
* aleague, , (mile, |  T5FOO PACES. 
- anlralianorEngliſh | 8 furlongs, or1000 paces, or5000 
* a Germanemile, \ 32 furlongs,  : (feet, 
| aſcore, 77408 20 yards, q'1 
: anhundreth, 600 feet, after 5 ſcore to the 100, 'E 
; 24grains of wheate one penic of Troyes weight. | | 
: 20pence, , (dry, one ounce. : 
' 120unces, | one pound. RR 1 
20 grainesof barley, for ſcrupleofhaberdepois weight” s 
' 3 ſcruples, | ; one dramme F F 
; 8 drammes, | one ounce. | : | 
? 160unces, | | one pound. 
| 1x2 pound, 100 weight, . 
' 3 atunne, : | 20hundreth: | 
: B 3 
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You may way theſe 5 weights [27 


THE: ARTE 14 - 
A Table ſhewing how to weigha great deale 
with few weights. | 


© MI 

-one to 40 with: 3. 
theſe 4 weights, | 9. 
(27, | 


4%: Jeb 
"0 


r 5: . 
'I tO 12t with} > 


any number of = 
pounds from 7 


I t0364 with 
theſe 6 weights, o : 
I 


243. 


This rule of weighing many things with few weights 
proceedeth of Geometricallprogreflion, The poundsto 
be weighed ,are wayed with as many namelike weights, 
tobe doneeither double or three-fold , ſometime by ad- 
ding one weight to another, and ſometimes by taking 
awayand adding to the contrary ballance. Example in a 


_ double reſpect: All termes to 15 are weighed with 4 


weights ofpounds :as, 1. 2.4. 8.ſoin atriple reſpect,all 
pounds to 40 may be weighed with 4 weights, as 1.3.9. 
27. All pounds from 1 to:364 are tobe weighed with 
thele 6 weights, 1.3.9.27.81, 243. and fo infinitely. 
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Meaſures. 


FT: He varietie of meaſures are in a maner infinite , and 
yetare all comprehended vnder three general kinds, 
proceeding from apoint.in Geometrie,as Arithmeticke 
doth from an vnite: that is to ſay, Lines, Superficies, 
Bodies. | | 
Lines having butonly length without bredth of thick- 
neſle, do meaſure onely Altitudes, Latitudes, and Lon- 
gitudes, &c. 7 

Superficies, being limited by lines, bearing length 
and bredth , without depth or thickneſſe, in theſe are 
knowne the contents of Pauements, Glaſle , Boord; 
Land, &c. 

Podies, being bounden by Superficies, & containing 
length, bredth, and thicknes, do make knowne the quan- 
titie ofa!l ſolide or maſſive things ; as timber, ſtone, &c. 
All which requires the aide of Arithmeticke', to betruly 
meaſured. The definitions, termes, and orderly working 
of theſe and-all other, the Elements of Geometrie will 


| 


_ rteachyou.. /. 


Here I thought tohaue written briefly, orratherto 
haue.glauncedat the wonderfull ſtrange effe&s that A- 
rithmeticke is able to worke and attaineto, bur finding 
that thatlearned and famous man Maſter Iohn Dee , iti 
his Mathematical preface vpon Euiclids Elements, doth 


notably couch the ſame, ſhewing therare properties and 


incredibleimyſteries that numbersArr can reach to,af- 
firming thattheeffecs thereof, ofman'is notable fully 
to be declared, it foone ſtrake me inthedumps-, feeling 
my ſclte tarre wnabletoſoare ſolligh, * 4 


« og 
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4 | THE ARTE 
| How tofinde the cubicall radix or 
roote of any number, 

A? in my booke of the Artof warre, entituled Arith- 


meticall militarie concluſions, I began with the ex- 
traction of ſquare rootes , being a ſpeciall rule to worke 
diuerle Rees len ging tothe ſayd Art: Soin this Trea- 
tiſe I haue thought beſt cobegin & ſhew how to extract 
Cubicke rootes, for that diuerſe concluſtons are to be 
done by the ſayd rule, in the worke following letting 
paſſe all former rules, as leſle neceſſarie, the which arc 
commonly knowne to euery child, thathath any ſight in 
the Arc ofnumbring. | 
To finde the radix or roote cubicall of any number, 
you muſt note how many = cmj or numbers be in the 
totall ſumme thereof, and then as is ſhewed in therule 
how toextraQthe ſquare root of any number, you make 
apricke or point yndereueryother number, beginning 


_ atthe firſtnumber towards your right hand; euen ſoin 


this cule , in ſearching for the cubicallroote ofany num- 


| ber, you muſt put aprick vnder the firſt number towards 


your tight hand, and ſo increaſe your numberofprickes, 
vnder cuery third number, towardsyour lefrhand , and 
your: quotient will containe ſo many figures as there be 
rICKES, 
mn If your number propounded be cubicall, multiplie 
your quotient cubically, the product of that multiplica- 
tion willbethe number that was propounded,' 
To multiply cubically , you muſt doas this example 
{heweth.5 mulciplied in himſelfe is 25, which 25 mul- 
tipliedagaine by 5, makes 125;andisacubicknumber, 
A cubicall htigure, is proportioned as theſe figures 
| ſheweth, 


OF. GYVNNERIE. | 3 
ſheweth, fora cube is a ſolide body of fixe equal ſquares 
or 1ides like a die. : 


Itis requiſite in learning to extract rootes, to haue in 
erfet memorie all thoſe cubicke rootes of digit num- 
8-8 and the cubes they do make , the which will be a 
great helpe in working, the which Ihauec here ſer downe 


in atable after M. Records order. —] 
Now to ſeeke for the firſt figure 
or roote, your table will ſhew you 
what number ſhalſtand in the quo- 
tient, being due to the laſt prick, to- 
wards yourleft hand , which figure 
ſoſet inthe quotient,multiplied cu- 
bickly, if itbe'equall rothe number 

ornumbers aboue that laſt pricke, 

itdoth ſhew thatthe ſaid number or 

numbers are cubicke z bur if it bee 
more then a cube number, then a- 
bate the greateſt cube number, that the quotient will 


make from the ſayd numbers , and cancelling the ſame, 
let the remaine ſtand ouerthe head of the ſaidnumbers, 


C | 
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as is done indeuiſion of common numbers,and fo haue 
voudone with the fir{t pricke. 


Secondly, triple your roote , ſetting the ſaid tripled 
numberone place nearer from the laſt pricke, towards 
your righthand. 

Thirdly, multiply the ſaid triple, by the ſaid quotient, 
the numbers ariſing thereof is your deuiſor, to ſetynder 
your firſt rripled number. 

Fourrhly, findout a number tobe placed in your quo- 
tient,that may ſhew how often times your deuiſor is co- 
rained in the deuident, or numbers ſo remaining ouer it. 

Fiftly, you muſt multiply your deuifor , by the num- 
ber laſt placed in your quorient, firſt drawing aline vn- 
der your deutſor, and that which ariſeth of the ſaid mul- 
tiplication muſt be placed vnder the ſaid line. 


Sixtly,you muſt ſquare the numberlaſt placed in your 
quotient , and multiplie the ſaid ſquare by the triple of 
- your firit quotientnumber,$8 the ſummearifing of that 


mylciplicarion ſet vnder the line, one place nearer to- 
w rds yourriglit hand, 

Seventhly , multiply the number laſt placed in your 
quotient cubickly,and ſet the ſame cube numbers vnder 
thelin=, beneath the other numbers, one place nearer 
rowards your right hand : and then drawing a line vader 
the ſame ,adde all thoſenumbers together; the ſumme 
ariſing abate from the other pricke that ſtandes toward 
the right hand in your deuident,and if nothing remaine, 
the number propounded is a cubicke number : but if any 


thing remaine, the number propounded is no cubicke 
number , but yerthe quotient doth ſhew the neareſt cu- 


bicke roote in the propofition. 


In this order you muſt worke by euery pricke , how 
EY many 


OF GVNNERIE. ' 
* many figures ſocuerthe niibers propounded containeth, 


To finda Denominatoy to the eabicke remaine. 


If the number propounded be not cubicall, and that 
* youdeliretoknow ''S true denominator to the cubicall 
 remaine, you muſt ſquare your cubicke roote , and then 
* triple the ſaid ſquare, andaftertriple the roote, adding 
” all thoſe ſummes together, andto the torall of the ſayd 
2 addition, adde onevnitie, ſohaue you the true denomi- 
nator cubicall, the which you may abbreuiate into leſſer 
termes by Abbreuiation, according to your deſire. 

Or you may find the denominator cubical], by multi- 
- plyingthe rootein thetriple of another number that is 
more by one vnite , nor the ſaid roote : and then adding 
one vnite tothe produdt of the ſaid multiplication, you 
haucyour delire. 


- 
h Q = 0” op "x ya 


An example how to worke , to finathe 
cubicke roote. 


| Admitthe ſumame ornumbers , whoſe cubicke roote 
-: youdeſire toknow be 32765, Ifetthe pricke vnder 8,and 
; vnderthefigure 2 ſtanding in the fourth place, as inthe 

worke here youſee , and [inde thatthe greateſt cubicke 
number in 32 is 27,and 3 is his roote, which 3 I place 
> inthe quotient, andhis cube being 27,1 
ſubſtra& from 32, ſoreſteth 5, Andſol 55 —q 
haue done with the firſtprick towards my 27 7 > (3 
lefthand,ashere in the work you may ſee. 27 

They I rriple the quotient 3, &it is 9, which I ſet one 


placefrom the laſt pricke nearer towards my right hand. 
| C2 


. - Poet” TY ne « _—_— "_— 2 a 3 at” OY WI X > 
Ee ET EE ae WEED 
* pus, vR. . 


6 THE ARTE 


Andthen I multiply the triple of the quotient being 9, 
by the ſaidquotient 3, ariſeth 27,the which I placevnder 


$7,drawing alinevnder my deuiſor 27, and then Iſecke 


how oft I can haue 27 the deuifor in 57, which is a 
part ofthe deuident, the which I can have but 2 times, 
which 2, Iplace inthe quotient, and ay 

by the ſayd 2 I mulriplie the deuifor 3276 $(32 
27, ſoariſeth 54, which I place vnder 9 
theline vnder the deuifor , as here you 27 


Ke. 144 
Andthen Iſquare the number laft placed in the quo- 


tientbeing 2, andit is 4, whichſquare I multiply by the 


triple of the firſt quotient number being 5, ariſerh 36, 
which I place vader 54, one place neater-rowards the 
right hand, ashere you may ſee, And 
then multiplying the digit 2. cubickly © 

ariſeth $, tobe ſer vnder the line one 
place nearer towards the right hand, & 27 
adding all theſe ſums together, there 27 
ariſerth 5768,the which ſubſtracted.fro - 5 4 6, 
the number belonging co the firſtprick 36 


there remainethnothing, ſol ſay that s 


32768 is acubicke number, and 32 is «5 768 

the true root thereof. You may proue it by multiplying 
the quotient cubickly, and abating the product from 
the number propounded, there will remaine nothing. 


T o find the neare#t root of a number not cubicke. 
Queſtion, 
I demaund the true cubicke root of 117884, 
Reſolution, 
The pricks placed in order as before, I find therewill be 
ET but 
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but 2 figures inthe quotient,& that the cubick niiber of 
117 is 64, whole cubick root is 4,which 4 I place in the 
quotient, and hiscube 64 being abated from 117, there 
remaines 5 3 tobeplacedouerthelaſt prick:thentripling 
the quotiEt 4, ariſeth 12 to be ſet down one place nearer 
towards my right hand,& then mulriplying the quotient 
by the ſaid triple, doth ariſe 48 for a deuiſor, which I ſer 
in his place, drawing aline vnder him as-in the former 
worke you ſce. And then I make ſearch how oft I can 
haue 48 in 538, which I can hane manyrimes, but more 
then 9 times I muſt not take; and-cherefore I ſet downe 
9 in the quotient, and multiplying the ſame by the deui- 
ſor 48, ariſerth 432,to beplaced vnderthe line vnder the 


deuifor,then I do multiply the ſaid 9 fquarely,ariſeth 8x, 


the which multiplied by 12 being the triple of the firſt 
quotient, arifeth 972, the which I ſer down @s 

one place nearer towards my right hands $5 3(2(3 (5 
and then I mukiply g cubickly; ariſeth72g 2X7%84(49 
to be ſet downe yet one place nearer to- 45, 


wards my right hand: and adding allthole 22 


fums together, the totall is 53649, which 48 
abated from 53884, reſts 235. Andthus I 43a 


affirme, that 49 is the neareſt cubicke root 972 
in whole numbers of 117884, as here by ___ 729 
the worke you may ſee. 53649 


Now to finda denominator forthe 235 remaining, 1 
ſquare rheroote 49, ſo arifeth 2401. Then I triple the 
ſayd ſquared number and there ariſeth 7203;and then I 
triple cheroote 49,ariſeth 147, to which adde one, and 
jr makes 148.A] which ſummes ioyned together, makes 
7351,aud ſo the true cubicke roote'of 117884 is 49 and 
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Theormes (hewing the ttue proportion that a bullet 
of one mettal beareth to the like bullet of a corrary met- 
tall, asallothe proportion thatthe circumference of any 
vulicr or globe &c. beareth to the diameter, and of 


the ſuperficiall content thereof to the diametrall ſquare 
thereof, the which according to drehimedes are thus 


 proued. 


All circles are equall to that right angled triangle, 
whoſe containing {1des, the one is equall-ro the ſemidia- 


.meter, the other to the circumference thereof. 


The proportion of all circles to the ſquare of their 
Diameter,isas 1Ito 14, 

All globes beare together triple that proportion that 
their Diameters do. 4 

Thecircumferenceof any circle, is more nor the tri- 
ple of his Dyameter, by ſuch proportion as is leſle then 


and more nor.?. 
A bullet of iron, to the like bullet of marble {tone is 


1nproportionas I5.to 34. 
A bullet of lead to the like bullet of iron, is 1n propor- 


tion a$28 15toO 19. 

A bullet of lead tothe like bullet of marble ſtone is in 
proportion as 4 to I. 

The Diameter of any bullet &c. is in proportion to 
the circumferenceas7 to 22, 


How by knowing the true weight of any one bullet , and the 
azameter of the peece due for the ſaid bullet, to finaout 
the weight of any other bullet belonging toa 
contrarie peece of Orajnance. 


Dneſtion. 
Admit aDemy Cannon of 7 inches Diameter ſhoor 
an 
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an yron bullet of 32 pound weight, Idemaund-what 

weight ſhallthar bullet be of; thatſerues a Cannon of g 

inches diameter? 
Reſolution. 

To anſwerthis andſuch like, there 1s a generall rules 
for Ewc/id in his ſixt booke of geometricall elements, 
hath demonſtrated and proued that all globes arein tri- 
ple proportion to their Diameters, therefore I multiply 


the proportion of each bullet cubically, and Itind the 


cube of 7 134.3, and the cube of 9 is 729. Thenby the 


rule ofproportion I fay, it 343 yeeld 32 pound weight, 
what ſhall that bulletweigh whoſe cube is 72.92 So mul- 
tiplying 729 by zz pound,the weight ofthe leſſerbuller, 


7 ariſeth 234328. which deuided by the 343, being the 


cube of the leſſer bullet. yeelds in the quotient 68 poiid 
&..4. parts of a pound, ſo much ſhall that bullet weigh, 
that ſerues a Cannon of 9 inches diameter ,as by wor- 


king the rule you ſhall find, { 


Arother eaſie concluſion , how by the weight of a ſmall bullet 
knoyne, to find out the weight of agreater. 


Queſtion. 


A bullet of 3 inches diameter weighing foure pound 


weight, what ſhall a bullet ofthe ſame metrall weigh 
whoſediameter is twiſethe height of the former (that is 


2 6 inches high?) 


Reſolution, | 

Iworke in the order ofthe former concluſion, multi- 
4 plying the diameter of each buller cubically, and deut- }. 
ding as afore is ſhewed, the quotiet1s 32 pound weight, 
# ſomuchſhallthe greater bullet weigh. | 


C 4 
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Example. 


_ . Inthelaſtconcluſion the weight of the greater buller 


weighed 32 pound, being 6 inches diameter, how ſhall 
I find the weight ofa bullet of the ſame mettall that is 


| Reſolution, | 
 Ifindthecubeof 6 is 216, and the cube of 3 is 27, {0 
framing the conuerſe rule of 3, I ſay: if 216 yeeld 32 


pound weight, what will 27?And multiplying 27 by 32, 


and deuiding the product by 216, the quotient yeelds 4. 
pound,the true weight ofthe leſſer bullet. And note that 
if you know the diameter and weight ofany bullet , and 


would know the weight of one that is but : theheighrof 
the firſt, the leſſer thall be in weight but the Zpart of 


the greater. Or knowing the weight of any bullet,ifyou 


wouldknow the weighr of another of the ſame mettall, 


being twiſethe height of the former, the greater ſhall 
weigh 8 times as much as the leſſer, as ina figure dem06- 
ſtratiuely hereafter drawne you may ſee. 


How by knowing thewejght of any bullet whoſe diameter 


containeth both whole inches and paries of whole how 
you should worke to find out the true weieht 
of another whoſe diameter ends 
with a frattion. 


Queſtion. 


If a Sakeret ſhoote a bullet of 2 inches 3 diameter , of 
3 pound weight, whatſhalla Culuering ſhot weigh of | 


5 inches 7 diameter? | 
Reſolution. 


Toanſwer this or ſuch like, I reduce each bullet into 
his 
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his properfraCtion, and I findthatthe bulletof2 inches 
3 diameter will be in a fra&tion 'Z or 11 quarters, andthe 
Culuering bullet of 5 inches height , will be % then I 
multiply each of theſe2 fraRtions cubically, and I finq 
that the cube fraction of theleſſer bullet ts *337 and the 
cubike fraCtion of the greater is 4% which knowne, I ſet 
down vnderthree pound (the weight ofthe leſſer bullet) 
the vnite I, and it will repreſent a fra&tion thus3 , and 
then multiply;ng and deuiding by the golden rule in fra- 
_ tions, | find chatthe weight of the Culuering ſhot of 5 
inches; diameter will weigh 20 pound weight and al- 


moſt 3 pound, asin the working you may find. 


How by knowing the diameter and weight of an yron bullet, 
zo find the weight of a bullet of marble ſtone of the like aia- 
meter : or how by knowing the weteht and height of a 
bullet of marble, tofind out the weight of an 
zron bullet of like height. 


Oueſtion. 

Admit an iron bullet of 4 inches height weigh 9 
pound, I demaund what ſhall a. buller of marble ſtone 
weigh of like diameter. 

Reſolution, 


Ina theoreme afore mentioned.] find that a bulletof 


yron tothe like bullet of marble ſtone , ſhall beare ſuch 
proportion as 24isto 15. And therefore I multiply the 
weightof the iron bulletknowne being 9 pound by 15, 
(the proportion the ſtone bullet beateth thereto) loari- 
ſeth 1 35, which devided by 24, the quotient is 3 pound, 
and 3; parts of a pound: that is, 4 pound wanting -;, part 
of a pound, ſo much jhall the bullet of marble ſtone 
weigh that is in Diameter and circumference, equall to 
| D 
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- thelikebullet of iron. In like order red ucing the weight 


ofthe ſtone buller into his proper fratis,you (hal haue 
35 pound which deuided by 15, the proportio the ſtone 

uller beareth to the like builer of iron , your quotient 
15 9, the niiber of pounds that the iron bullet weigheth. 


How by knowing the height and weight of an iron bullet , to 
find out the weight and height of the like bullet of lead , or 
how to find the weight of an iron bullet, by knowing 

 theweight of a leaden bullet of like djameter. 
Queſtion, | | 
There is a Cannon that ſhootes an iron bullet of 72 
pound weight,what ſhall a bullet of lead of the ſame dia- 
meter weigh? Reſolution. | 
To worke this, Inote that the theoreme before ſaith, 


thar abullerofironto the like bullet of lead , ſhallbeare 


ſuchproportionas 28 is to 19, therefore I multiply 72 
(the pounds which the iron ſhot weigheth) by 28, fo a- 
riſeth 2016, which deuided by 19 , the quotient is 1096 
pound 2., ſo much will aleaden bullet weigh that is pro- 
portionallto an iron bullet of 72 pound weight. 

' Tnthis order by working as Ihauc ſhewed in the end 
ofthe laſt concluſion, you may by knowing the weight 
of the leaden bullet, find outthe weight of the like bul- 


let of icon, 


| How you may findout the weight of any ſtone bullet of may- 


ble, by knowving the vueight of the like bullet of lead , or 
hour by kuovving the weight of the Fone bullet 
to find out the vveirht of al eaden bullet 
of like proportion, 
. Dneftion. 


| Ifabullerof lead weigh 106 pound, what ſhall a Wy 
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let ofmarble ſtone weigh of the lelfe like proportion? 

Reſolution. £5 FED 

To anſwer this, I find'thar a bullet of leadto the like 
buller of marble , beareth ſuch proportion as'4 to 1. 
Therefore multiplying 106 by 1, anddeuiding the pro- 
duct by 4, the quotient will be 26 pound & ; ſhewing 
the true weight of a ſtone buller, thatis proportional! 
to the like bullet of lead, 

And now to find out the weight of the leaden ſhot, 
by knowing the weight of the ſtone ſhot, reduce the 
ſtone buller into his proper fraCtion,you ſhall haue ©, & 
ſetting 1 vnder 4 fraction wiſe,multiply the numerarors 
cogether, andlikewiſe the denominators , and deuiding 


the product arifing of the numerators by the produc of 


the denominators , your quotient will be 106 pound, 


ſhewing the true weight of the leaden bullet. 
If you haue or do know the weight and true height of 


a bullet of ſtone, orany other mettall, and is deſirous to 
know the weight and height of another bullet that is 
greater or leſſer, and of the ſame merrall, in working as 


the firſt concluſion ſheweth, you ſhall haue your deſire, 


To find out the tircumference of any cir- 
cle or bullet, 


Quezon. 


I demaund how many inches is about the circumfe- 


rence of that bullet whoſe diameter is 9 inches. 


Reſolution. 
Toworke this orany ſuch like, thereis a general! rule, 


as thus, that the proportion of the diameter tothe circi- 
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14 
teren2e1sas 7 to 22, therefore multiplying the diame- 


ter 957 .2 ariſeth 198, which ſumme deuided by 7, the 

quotientis 28, 2 ſhewing rhe true number of inches a- 
boutthecircumference of a bullet of 9 inches diameter, 
as the figure here demonſtrated ſheweth, 


THE ARTE 


Mow you may by knowing the circursference of any bullet, 
find out the height or diameter of the ſame. 


| Oneſtion. 

The circumference of the bullet in the laſt concluſt- 
on, contained 28 inches 2 as in the demonſtration you 
may ſee, I would know howT ſhould worke to find how 
many inches the diameter ofthe ſame is. 

Reſolution. 

Toanſwerthis and all ſuch like. I muſt workecontra- 
rie to the former concluſion , firſt reducing the whole 

_ numberand broken being 28 inches 3 into his proper 
fraction, and it will be '23 then multiplying by 7 accor- 
ding to Archimedes dodtrine, and deuiding by 22, the 
quotient will be 9, ſo many inches is the diameter ofthe 


ſamebullet. 
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In this order you may find out the diameter and cir” 
cumference of all other bullets. 


How to find ont the ſolid content of any bullet, 6. 


Oneſtion. 
There 1s a bullet of iron whoſe diameter containeth 
9 inches, how many ſquare inches is in the ſolid content 


thereof 2? 


Reſolution. 

To know this and all ſuch like,there is a generall rule, 
as thus, tomultiply the diameter in his ſquare, I meane 
cubically, and then multiply that product by 11 , deuide 
the totall ſumme by 21, the quotient ſheweth the num- 
ber of ſquare inches in that ſpherical globe or buller,for 
9 multiplyed cubically arifeth 729 , which augmented 
in11 is 8019, that totall deuided by 21, yeeldeth 38x 
inches, and ſo many ſquare inches of iron will be in a 
bullet of 9 inches diameter... 


| Tofind thetrue content of the ſuper ficies of any circle 
 arawnewpona flat,as ona table or paper,&*c. 


Queſtion, 


There is acircle whole diameter 1s 2I inches, I de- 
maund how many ſquare inches 13 contained within the 
circumference of the ſame? 

oF Reſolution, 

Toreſolue this orſuchlike, there is a generall rule, 
in taking : the diameter, and multiplying itin £ the cir- 
cumference, or ſquating the diameter,and multiplying 


the product by 11, and deuiding the reſult by 14, the 
D 3 
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quotient ſheweth the Area or content ofall the ſuperfi- 
cies within the circumferencethereof, Example: 


Theſquareof21 is 44.1, which multiplied by 11 is 
4851, thatdeuided by 14,yeeldeth in the quotient 345 
inches 5. Or other waies, take the halle of 2 1 inches,that 
is, t9inches:,and take ! of the circumference,which is 33 


| inches,reducethem into traCtions according to therule, 


you haue 2 forthe diameter and Þ for the circumferece, 
then multiplying the one by the other, the produdt is 
1385 which deuidedby the denominator 2 , yeeldeth in 


the quotient 346; as before, In this order you may find 


out the content ofthe plaine of any circle. = 
To find out the circumference of any bullet or globe a;- 
werſe and ſundrie waies. 
Queſtion. 

How many inches is about the circumference of that 
bullet or globe, whoſe diameter is ſuppoſed tobe 21 in- 
ches high? Reſolution. | 

After you hane with your callaper compaſles , found 
out the height of the diameter, multiply the ſame by 22, 
ſo there will ariſe 462, the which deuided by 7, the quo- 
tiEt wil be 66 inches,the true meaſure of the circiiterece 

Another way. 
Tripleyour diameter,and thereto adde the : part of 
the ſame, your produdt is the circumference, Example: 

Thetriple of 21 is 63, andthe ;partof21 is3, which 
added to 63 is 66 inches, as before. 

Another way to worke the ſame. 

Looke how many times you can haue 7 in the diame- 
ter, ſo many times muſt you have 22 in the circumfe- 
rence, Example. The diameterbeing 21 inches, deuided 
by 7,yeelds inthe quotient 3, by which it you multiply 


22, 
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22, your product will be 66 inches, for the circumfe- 
rence, as before. In this order you may find our the cir- 
cumference of any buller, or ſphericall body,&c. 

To find out the ſuper ficres of any round body, as bullet, 

| ' globe, efc.ainerſe and ſundry wares, 
k Queſtion. I hauc a demy Cannon bulletof7 inches 
! diameter, Idemaund how manyinches the ſuperficiall 
content therof is ? £3 

5 Reſolution. To anfwer this and all ſuch like , T muſt in 
> theorderbeforeſhewed, find outthe circiiference of the 

| bullerandIfindthata bullet of 7 inches diameter,thall 
| cotaine 22 inches in circiiference,which circumference 
| being multiplied inthe diameter artſeth x54 inches,the 
F 


trye number of inches contained vpon the ſuperficies of 
> abulletof7 inches diameter, 

'8 Another way. 

” - Multiplythe ſquare of the diameter of any bullet or 
> globeby*®*theproduct is your deſtre, Example: The bul- 


yi R h : 
 letwhoſe diameter was 7 inches being ſquared, the 
> ſquarethereofis49,which multiplied by 22,yeelds 1078 | 
'* . . * . - Sad 
* whichſum denidedby 7, the quotientis 154 inches as 
before. Another way. 


Devide the ſquare of the circumference of any bullet 
by 32 your quotient niibers will ſhew youthe ſuperficial] 
meaſure ofthe ſame. Example: 

The circumference of the bullet aforenamed of 7 in- 
ches diameter containeth 2.2 inches, the ſquare thereof 
is 484 inches,that number deuided by 2 as you do in fra- 
Ctions, in ſetting an vnite vnder the ſquare number thus, 
*: and multiplying the ſaid ſquare number by the deno- 
2 Minator of the other fraction being 7, ariſeth 3388, 
* which deuided by the numerator 22, the quotient 
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x9 THE ARTE | 
is 154 inches, the ſuperficiall content thereofas before, 


How yournay find ont the ſolid content or craſritude of any 
' youndbullet or globe, &c diverſe wayes. 


Queſtion. 
In the queſtion before pfopounded of the bullet,whoſe 
diameter was 21 inches,I would know how many inches 
is inall the ſolid or maſhue content thereof? 
Reſolution. 

I multiply the diameter cubickly , andafter multipli- 
eth that cubicke number by 11 , ſo arifeth 101871, the 
which deuided by 21, my quotient is 4851 , ſhewing 
there is ſo many inches iu the ſolid content ofa bullet or 


 globeof 21 inches diameter. 


C41 0ther VuAy. 

Multiplythe cube of £ the circumference by 49, and 
deuide the produdt ariſing thereof, by 363, your quoti- 
ent will ſhew your deſire. Example: The circumference 
of a bullet whoſe diameter is 21 inches, containeth 66 
inches, the'Zthereofis 33 inches, the cube whereof is 
35937,that ſumme multiplied by 491is 17609 7 3, which 
deuided by 363, the quotient is 4851 inches as before. 


Hovvu youray by knowving the diameter and wveight of 


any bullet, or other rownd bodje, findout the diameter 
of any bullet or globe that uveigheth tuviſe 
the wveight of the former. 


Queſiion.. 


There1s a demy Culuering bullet of 4 inches diame- 


ter weighing 9 pound, I demaund the true height of | 


that 


ſus 6 
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that bullet which weigheth 18 pound weight. 

| | Reſolution, 

* Toworkethis andall ſuch like demaunds , this rule is 
7} generall in multiplying rhe heighe of rhe lefler bullet 
* whoſe weight is knowne cubically, then doubling that 
ſumme, and extracting the cubicke roote Saves , the 
quotient will anſwer your queſtion, Example. The bullet 
3 aforenamedot 4 inches diameter being multiplied cu- 
* bicallyis 64, that ſumme doubled is 128, the cubicke 
roote thereof is 5 inches anda traction remaining ſcarſe 
the: part ofan inch, ſhewing the true height of a buller 
that weigheth 18 pound, In this order if you haue a bul- 
letthat is 3 times as heauie as another of like mettall, 
whoſe weight is knowne, and that you deſire to know the 
diameter of the greater bullet: in tripling the cubicke 
number of the leſſer bullet whoſe diameter is knowne, 8& 
extracting the cubicke roote thereof, you ſhall find out 
the trueheighr of the greater bullet. Or ifyou would find 
outthe height of any bullet of like mettal,that weigheth 
4 times as much as an other bullet whoſe weight is 
knowne , quatriple the cubicke number of the diameter 
ofthe leſſer bullet. and extract the cubicke root thereof, 
your quotient will ſfatisfie you, Or if 5 or 6 times &c. in 
working as I haue ſhewed you may findyour requeſt. 


How you may Geometrically find out the diameter of any 
bullet ,that weigheth twiſe as much as another 
| knowne bullet. 


| Take the true height or diameter of theleſſer bullet 
whoſeweight you know, and ſquare the ſameas youſee 


in the figure following. Then draw aline that may deuide 
; - Ge 
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the {aid ſquare in 2 equall partes, inthe 2 oppoſite an- 
ples, and that line ſhall be the diameter of a bullet twiſe 


the weightofthe other :then devide that diametrall line ? 
in 2 equall parts, ſetting one foote of your compaſle in 
the center or mids thereof, and with the other foote draw *! 
a circle,and that circumference wil repreſent the propor- | 
tion of a buller, twiſe as much in weight as thelefler. 


3 


Hoy you may Arithmetically proogye 
thu concluſion. 


The dyameter of the leſſer buller is 5 inches, the 
ſquare of it is 25.that ſome dubble is 50.the ſquare roote 

of50,1s7.4and ſo much isthediameter of the greater 

bullet,as in thefigure here drawne you may fee. 


Another way Geometrically, to find the ajameter 
of any unknowne bullet that is double the 
werg bt of a knowne bullet, 

. Drawaſtraightline of what length you thinke good, 
as you ſee the line A, B, then draw another crofle line 
perpendicular to the ground line as youlce the line 'C. 

, note the meeting or croſling of the lines, as is the 


Pointe E,This done,open your compaſlethe iuſt length 
& one rn eV 
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of the diameter of the Jefſer bullet whoſe weight you 
would double,ſctting one foote of the compaſle in E.and 
the other in D. and meaſure towards B. twiſethat diame- 
ter,as is done inthe points F. G.Then deuide theline E. 
F.in 2.equall parts in the point H. and after deuide the 
line E. H. in 2 equall halfes, as inthe point I. And laſtly 
deuidethe line I, H. in 2 equall parres in the point K. 
Which done,open your compas,placing one foote in K. 
and the other in G. draw Z a circle, as you fee, I dothe 
ſemicircle L.C.G,After deuide the line C.D.in 2 equall 
partes in thepoint M. and opening your 'compaſle the 
iuſt widenes of one of thoſe parts,ſet one foote in M.and 
with the other foote draw the line C.N.L.Which done, 
the bullet whoſe diameter is the line L.E.wilweigh twiſe 
as much as the bullet whoſe diamerer is the line E.D. as 
Ewcl;d in his 6. booke of Geometricall Elements doth 


demonſtrate and prouc. | 
F 


The greater circle O. doth ſhew the proportion of a 
bullet that weigheth twiſc as much as thelefſercircleN, 
both the ſaid bullers being caſt of one like merrall, 
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mother demonitration to proue the former 
concluſion by numbers. - 


1.4 concluſion before ſet downe, where the bullet of | 
a demy Culucring of 4 inclies diameter weighed 9 | 
pound, I proued that a bullet whoſe weight was 18 
pound ſhould be morethen 5 inches diameter,Euen fo 1 
hauehereunder deuided the line E.D.of the former con- 


cluſion, being ſuppoſed ro be the diameter of a bullet | 
whoſe weight is knowne, into 4 equall parts or inches. 
And likewiſe deuiding the Diameter F.E. into the like 


diviſions it containeth 5 of thoſe parts, and almoſt the 
: partofan inch more,ſhewing the true height of a bul- XZ 
letthat is twiſe as much in weight as the leſſer bullet of }_ 
4 inches diameter, as this figure ſheweth. 
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g doubled, 


ein propor- 
was, whereas 


As thevpperfaceor ſide ofany ſquarebein 
the ſquareariſingofthat doubled fide ſhall b 
tion iuſt 4 times as much as the firſt ſquare 
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a great many would thinke it wold be but twiſe as much. 
Euen ſothe diameter of any circle being doubled; the A- 
reaor ſuperficiall content ofthe flat of the ſame circle ſo 
doubled , ſhallbe foure times as much asthe other. Alſo 
any cube, globe orbullet, whoſediameter is in double 
proportion to another, the folide'content of that bullet 
whoſe diameter is ſo doubled, ſhall be in weight 8 times 
as much asthe leſſer, as theſe two examples in the con- 
cluſions following figuratiuely drawne ſheweth. 


How by knowing the ſuper ficiall content of the plaine of anv 
circle, to finde out the "y 1g content of another 
| that is twiſe the djametey of the firſt. 


Oueſtion. 
There istwo circles drawne, the one 7 inches diame- 
ter, the other 1 4inches : how much is the content of the 
oreater circle more then the lefler ? 
'. RefOmeres. - *-/ 1 it 
To anſwer this or the like, by the theoreme afore 
m<tioned,I ſquare the diameter ofthe leffer circle being 
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ſeuen inches, ſo ariſeth 49 inches, thar ſquare multipli- | 
ed by 11, yecids 539, the which deuided by 14, the quo- 
tient is 38 inches Z ſhewing the ſuperficiall content of 
the circle of 7 inches diameter. Alſo working in the 
ſame order, I find checontent of the greater ci:cle of 14. 
inches diameter tocontaine 154 inches, which deuided 


' by 38. 2 the quotient is 4, 'ſhewing that the ſuperficial 


content of the greater circle 1s iuſt 4 times as much as 
the leſſer. Wh +: 
By knowing the weight and height of any one bullet to find 

out the weight of another of twiſe the heteht of the former. 

3, QOueition. 

If a bullet of 4 inches diameter weye 9 pound how 

much ſhall a bullet of 8 inches height weye. 
Reſolution. 

Toknow this or the like, multiply the diameter of ech 
bullet cubically,and1I find thecube of 4 is 64,& the cube *! 
of 8is 512, which knowne,I frame the rule of propor- * 
tion ſaying, if 64 yeeld 9 pound, what will 512? and in | 
multiplyingand deviding according to the rule,my quo- 
tient is-72 pound,the weight of the greater bullet, (thar is 
juſt 8 times the weight of the leſſer bullet.) For further 
proofe-behold theſe 2 figures in cubick forme, where 
ou may ſec that the greater figure whoſe ſide is in dou- 
le proportion tothe. leſſer, doth containe 8 times the 
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CAB eaſe rule to find out the diameter of any bullet, 
and how to know how much one bullet « 
higher then another by Arithme- 
ticke ſkill, without any cal- 
laper compaſſes. 


If you wanta paire of. hows compalſles, take aline 
ora garter &c. and:gird the bullet or bullets, whoſe 
height you defire juſt in the mids, laying that meaſure 
troan inch rule, noting how many inches or other mea- 
ſure the ſame containeth;then multiplying rhe faid mea- 
ſures by 7, and deuiding by 22, the quotient will ſhew 
you your requeſt, And-then abating the leſſer diameter 


from the greater,the remaine will ſhew youhow much | 


the one'is higher then the other, 
Example, 


Suppoſe the circumference of theone bullet be 16 


inches.and the circumference of the other 26 inches, 


in working as aboue is taught, I find the diameter of 
the leſſer buller is 5 inches -* and the diameter of the 
greater bullet 8 inches £, ſoabaring the leſſer from the 
greater, the remaine is 3 inches and } partes of an inch, 
ſhewing the greater bullet is fo much in height more 
then the leſſer. The,like is to be obferued with-any other. 
By this rule you may know how much rhe circumfe- 
rence or any part of your peece is higher then another. 
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How you may Arithmetically know the true breadth 
of the plate of the ladle that us aue for any 
peece of Ordinance, by knowing the 


| height of the bullet fit for the. 


ſatd peece, 


Take aline andcompaſle the bullet in the mids, "IG 


ing the ſame meaſure toan inch rule, deuide the ſame 
meaſure into 5 equall parts, 3 of thoſe parts is the iuſt 
bredth you ought ro make your plate of, which being or- 
derly placed on the ſtafte, and bent circularly, ſerues to 
hold the powder in: the other: partes being cutand ta- 
ken away, and ſolett open, ſerues to turne the powder 
into the peece, the which to do Gunner like, as ſoone as 
you hauecfilled the Jadle fo full rhat you may ſtrike the 
ſame with a rule, and put the ſame into the mouth of 
the pecce, fixe your 5 vpon the vpper part of 
the ſtaffe, towards the ende next rhe tampion or head 
thereof, and fo thruſting the ladle gentlie home ro the 
breech of the peece, turne the rammer ſtafte, ſo as your 
thombe fall dire&tly vnder the ſtaffe, and fo ſhall you 
empty your ladle orderly. 

Now to know the 3 parts of the bullets circumference, 
thatyou may make the plate of your ladle orderly, and of 
that iuſt breadth, lay the meaſure of the whole circum- 
ference to an inch rule, and then multiplie the ſame by 
3, and deuide the product by the denominator 5, your 
quotient will tell you truely the breadth that the plate of 
your ladle ought to be of. 

Bir Example. | 

* ACannonwhoſe bullets 7 inches high, will be 22 
2's F 
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28 THE ARTE 
inches in the circumference, that multiplied by 3 is 66, 
which deuidedby 5 the quotient 1s 13 inches }, the true 
breadth that che plate for a cannon ladleof 7 inches dia- 
meter ought to be of. 


} 


length, height,and weight of the peece for which it i3 
made, which in a table in the ende of the booke you may 


fiad ſet downe for all ſorts of peeces. 
How to make a ladle for achamber-bored pecce. 


. Open your compaſle the juſt diameter of the cham- 
ber, within £ part of an inch thereof, Deuide that mea- 


ſure in 2 equall partes, then ſet your compaſle to one of 


thoſe parts, and with the one foote fizedon a paper or 
{mooth boord,draw with the other footea circle,the dia- 
meter thereof will bea iuſt quarter of an inch ſhorter 
thenthe diameter ofthe chamber-bore,by the circumfe- 
rence whereof, you may find out the true breadth ofthe 
plate of aladle that is fit for ſuch a chamber-bored Can- 


non, by the rule afore ſet downe how to find the true 
breadrh of the plare of anyladle, for any other peece of 


Ocdinance, in taking the 3 partes of the circumference 
thereof, the length ought to be twiſe' the diameter, and 
2 partes, to holdat 2 times the iuſt quantitie of corne 
powder that is due to charge ſuch achamber-bored can- 
non with eo 
Example. 

The diameter of the circle drawne for any cannon 

whoſe chamber-bore is 7 inchescontaineth 6 inches 3, 


the circumference whereof is 21 inches *, the 3 partes | 


thereot is 12 inches 3, andſo much oughtthar ladle to 


The length of the ladle is to be made according to the 4 


LF 2g 
2 
be 4 
4 


be in breadth,and in length it oughtrobe 18 inches 2, In 


this order you may worke to make aladle in length and 


breadth for any bel-bored Cannon : andto find out the 
thicknes of the merrall at the touch-hole, or the height 
of the bore thereof, the concluſion following will ſhew 


yo U, 


How to find out the height or diameter of the cham- 
ber, in any chamber-bored Cannon .or other 
peece of Ordinance, and how to find out 
the thicknes of the mettall round 
about the chamber thereof. 


Take your priming yron, orelſca ſtraight peece of 
wyer,and bow the end thereof in manner ofa hooke, and 
then pur the ſame into the touch-hole, downe to the 
loweſt part of the concauity of the peece, and then with 
your knife orelſe with a peece of chalke, make a ſtroke 
vpon the wyer hard by the vpper part ofthe mertal,with- 
out the pecce at the touch-hole, then meaſure by your 
inch rule, how long the wyer is from that ſtroke to the 
end. After put inthe ſame wyer againe,and pull it vp, ſo 
as the bowed end may reſtor ſtay within the cilinder or 
concaue of the peece: and make an other marke or ſtroke 
on the ſaid wyer, hard by the vpperpart of the metral, the 
diſtance betweene thoſe 2 ſtrokes, is the iuſt thicknes of 
the metrall, round about the chamber,the which abated 
from the length of the wyer (I meane from the firſt 
{troketo the loweſt end) the remaine is che true diame- 
ter of the chamber-bore in tharpeece. 

Example. 
 Admitthelength of the wyer fromthe endofthecon- 
F 2: 
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times. and £ the diameter, and. at the ende next the 


a foote, Allo euery caryage ought to haue foure tran- 


30 THE ARTE = 
cauity to the firſt ſtroke containeth 15 inches, and the | 
diſtance berweenerthe 2 ſtrokes is 8 inches: then thole © 
$ inches is the iuſt rhickneſle of the mertall about the 
chamber ; which abated from 15 inches, reſtes 7 in- 
ches, the iuft diameter of the chamber inſuch a peece, 


By Arithmeticke skill , how to know whether theca® 
ryaze for your peece be truly made or no: or how 2 
the caryagze for any other peece of 4 
Orajnance ought tobe made. bv. 


Meaſure the iuſt length of the Cilinder or bore of 
your peece,, the plankes of your caryage ought to be |? 
once and a halfe that length. Alſo meaſure the diameter 
of the peece, and the ſayd plankes at the fore end ſhould 
be in deapth 4 times the diameter, and inthe midſt 3 


ground, twotimes and- the diameter, andinthickneſlc 


;/ 


oncethediameter. 4 
Example. 


Admitte a Culuering of ſixe inches diameter is in 
length-in the bore thereof 20 times thatmeaſure( that 
is 10 foote long, then I ſay that the plankes of her ca- 
ryage ought tobe 15 foote in length; and at the fore 
end next thepecce 2 foote in breadth, and in the mid(t 
one footethree quarters, andatthe loweſt endnext the * 
ground one foote anda quarter : and inthickneſſehalfe 


__— ,andought to be {trengthened with ſtrong yron 
'oltes, | Ss 4 OS 


The 
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The holes or centers wherein the trunions ought 
to lye, ought to bethree timesand ; the diameter from 
the foreend of the caryage , and indepth ?parts of the 
thicknefle of the trunions, which depth-/you may eaſily 
find out, as thus : take the height or diameter of the tru- 
nions, and multiply the ſame meaſure by 2-, and de- 
viding by the denominator 3, the quotient will ſhew 


Y 


your deſire. 


How by knowing the weight of any one peece 
of Ordinance to fiudout the weieht 
of any othey, 


If a Saker of foure "inches diameter: weigh 1600 
pound weight, whatwill a Culueringweigh that isfixe 
inches diameter? 90174 Fi 

Some would thinke that the rule of proportion plain- 
ly wrought, would anfwerthisqueltion :burintharthey 
are deceived, for the content of ſolide: bodies being 
make, are Spherica]lor Cubicallymproportion;there- 
fore Fou muſt multiply. the diameters of1enery peece 


. i ; 1 
SS %R 


- 


cubically,' & ſer downetheweightofthe peeceknowne 
inthe middle number; and fo working according tothe 


rule of proportion you ſhall find outthetrue weight of 

the greater peece. MOV 55699 
TELE X Example. 

' -4inches the diameter oftheleſſer peece , multiplied 


cubically, ariſeth 64 inches, Likewiſe the cubickenum- 


F 3 


2 
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ber ofthe diameter of a Culuering of 6 inches high, is 
216 inches: then framing therule of proportion,I ſay, if 


64 being the cube of 4 yeeld 1600 pound weight, (be- 
ing the weight of a Saker of 4 inches bore) what will 
216 being the cubicke number of 6 inches, ſomultiply- 
ing 216 by 1600, ariſeth 34.5 600, which deuided by 64. 
yeeldes in the quotient 5400 pound weight, ſo much 
weigheth the Culuering of 6 inches diameter. 

In working bythe conuerſe rule of proportion, you 


-may not onely prooue thisconcluſion, but alſo may find 


out the weight of any leſſer peece ofordinance,by know- 
ing the weight ofa greater, 


Example. 


If 216 being the cube of 6 inches, yeeld 5400 pound 


in weight, what will 64 being the cube of 4 inches ? ſo 
multiplying 5400 by 64 there ariſeth 345600, which de- 
vided by 216,the quotient is 1600 pound weight,ſhew- 


ing the true weightof the Sakerof , inches diameter,as 
before. +51, 

Or if the diameters of the peeces whoſe weight you 
would know, containe both whole numbers and broken, 
in reducing each diameter into his proper tration, and 
multiplying the ſame cubically, ſetting down the weight 
of the peece knowne, in the middle place,for the ſecond 
number,and multiplyingand'deuiding as afore is taught, 
thequortient will ſhew you your requeſt, as the concluſt- 
on following will teach you. 

Queſtion. 

If a demy Culuering of 5 inches 5 diameter weigh 
2 600 pound weight, what will a Cannon of 7 inches 3 


diameter? ts 
Reſolu- 
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Reſolution, 


I reducethe diameter of each pecce into his proper 

2 fraction, andI find that the broken number of 5 inches 
2? 2 diametercontaineth 7, which multipliedcubically ari- 

ſeth #9. Likewiſe I reduce the diameter of the Cannon, 

being 7 inches 3 into his fraftion,and itis YZ, whoſe cube 
1s *279:: thenIfſctan vnite 1 vnder 2600,and it doth re- 
2 preſenta tractionthus?**®2. Nowto find out the weight 
-: ofthegreaterpeece, | ſet down theſe 3 new-madetracti- 
2 ons intheorderof wholenumbers, and working by the 
2. ruleot proportion, I finde the greater peece weigheth 
2 8363 pound,andalmoſt 3 of a pound: for in multiplying 
2 29791 by 2600, there arifeth 77456600,the which aug- 
mented by the denominator 4 maketh- 30982 6400 for 
= . the denidet ornumber to be deuided. Likewiſe the fracti- 
2 onof the leſler peece being 9261, multiplyed by his 

denominator 4, makes 37044 for a deui{or, which deui- 
2 dent being denided by the deuifor, yeelderth in the quo- 
ent 8363 pound,and certaine partes of apound,ſo much 
willa Cannon of 7 inches} weigh being proportionall in 
= mettallto the other pecce. 6132 
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How you may by Arithmeticall skill, know howmuch 
of euery kind of mental anybraſſe peece of 
| Orainance containeth. = 


Queition. 


Euery Gun-founder doth commonly vie for every 
100 pound weight of copper,toput in 10 pound weight 
of lattine,and 8 pound weight of pure Tinne :I demand 
how many pound weight of euery of thoſe mercals is 
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Note, 
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ina Culueringof 5 600 pound weight? 


Reſolution, 


Toanſvere this or allſuchlike, I ioyneall the ſeue- | 


rall mixtures together,andthey make 118 pound, which 
I reſerue for my deviſor. Then I multiplythe weightof 
the pecce by cuery mixture ſeuerally. andthere ariferh 
of the 100 weight of capper being the greateſt mixture, 
5 60000, the which ſum 15to be denided by the deuifor 
common (towit, 118 pound) and the quotient 1s 4745 
pound and 2 partesof a pound: ſo much copper is in 
the ſaid peece. Now to know how much latin is in the 
ſame,1 multiply the whole weight of the peece by 10 
the ſecond mixture, and the product is 56000, which 
number deuided by che deuifor common,the quotient is 
474 pound ;£ : ſo muchlatin is in the ſame peece. And 
laſtly ro know how much Tin was inthe fame peece, I 
mulciply the weight of the peece by 8, arifeth 44800, 
which deuided by the deuifor 118, the quotient 1s 379 
-23: andſo much Tin was put into the ſaid peece. 

 Nowtoproue the worke if it be truely wrought or 
not, I adde all the 3 quotients rogether, and becauſe 


they doe all make the true ſum of the whole weight of | 


the peece according to the propoſition, I aftirme .the 
ſame robe truely wrought. 


The Gun-founders do hold and affirme, that the lat- * 


tin doth incorporate, and cauſeth the peece to be of a 
goodcolour, andthe Tiridoth ſtrengthen and bind the 


other mixtures.” 
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How you may know how far any peete of Artillery wil connuey 
her bullet at the beft of the ranaon, by knowing the 
vimoſt range and point blancke of another peece, 
and how to prone the [ame : by which rule, 
you may know how far any peece will 
reach at point blancke and 
utmoit range. 


+ Queſtion. 

If a Saker at point blanke conuey her bullet zoo pa- 
ces, andatthe beſt of the randon ſhoot goo paces, what 
will that Cannon do whichatpoint blancke ſhoots 360 
paces?  _ . Reſolution. 

To reſolue this'or the like, I ſet downe the numbers 
proportionall according to the rule, multiplying 900 pa- 
ces (the vtmoſt randon of the Saker) by 360 paces, (the 
point blanke of the Cannon,) ſo ariſeth 324000, which 
deuided by 200 thenumberof pacesthe Saker ſhoots at 
point blanke, the quotientis 1620, And ſomany paces 
will a Cannon ſhoot at the beſt of the randon, that at 
point blanke rangeth 36o paces, as by working you may 
find and by cxperience better vnderſtand. | 

You mayprouethis concluſion by the conuerfe rule 
of proportion, multiplying 900 the numberof paces the 
Saker ſhoots atthe beſt of the randon,by 360, the paces 
that the Cannon ſhoots at point blankez and deuiding 
that:product- 1620 the number of paces the Cannon 
ſhoots at the beſt of the randon,: the quotient-is 200. 
ſhewing thenumber of paces thatthe Saker ſhall ſhoot 
at point blanke. Inthis order you-may worke the like 
concluſion by any otherpeece of Artillery, and finde out 
thepointblanke and AO tat" 
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36 THE ARTE 
To know how much a bullet of yron will out flie a ballet 
of lead of the like diameter, being both aiſ- 
charged out of onepeece, with one 
like quantitie in powder. 


| Queſtion, 

If a bullet of lead of 2 4 pound weight, being ſhot 
out of apeecewith 3 partes of the ſaid bullets weight in 
powder, rangeat pointe blanke 240paces, how far will 
abuller of yron of like height range, being diſcharged 
out of the ſaid peece at point blanke with the like quan- 
titie of powder ? 

Reſolution. 

The proportion betweene a bullet of yron and abul- 2 
let of lead of the ſame height, I haue ſhewed by the 
theoremes and concluſions afore ſet downe: by which I | 
findethata bulletof yron being of equall diameter toa 
leaden bullet of 24 pound weight, the ſaid yron bullet * 
ſhall weigh 16 pound 2 partes. And for as much as the 5} 
leaden bullet is ſhot with 2 parts in powder of his weight, | 
that is, with 16 pound of powder, which 1s very neare | 
the full weight of the yron bullet, I find that the ſaid bul- } 
let of yron ſhall out flic the leadenbuller 7 part of the | 
leuell range (that is) the yron bullet ſhall flie being 
ſhot as afore at point blanke 320 paces, that is, 8 | 
paces further then the leaden bullet rangeth ar point | 
blanke. But if the peece out of which the ſaid bullets 
were ſhot, had beene mounted at any number of de- 
grees of randon, the range of the yron bulter would 
ſhorten ſomewhat of the 2 of the ouerplus of the faid 
range: fo that if the peece were mounted to the beſt |} 
of the randon, the ſaid buller of yron would not out | 
flie the leaden buller,not the 7 part of the ſaid range; Þ 
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morenimble and lighter then in times paſt,therefore the 
experienced Gunners do obſerue as a general] rule to 
abate ; partof the ordinarie charge of corne powder in 
all peeces aboue 6 inches bore. 
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OF GVNNERIE. 37 
By knowing how much powaer is ſaf ficient tocharge 
' anyone peece of Ordinance, to know how much 
of the ſame powder will charge any other 
peece of Ordinance. 


Queſtion. 


corne powder for her due loading, how much of the 
ſame like powder will charge a Cannon of 7 inches dia- 
meter ? | 

Reſclution. 

_ The plaine rule of proportion cannot reſolue this 
concluſton,except you multiply euery numbercubically, 
and then the quotient will ſhew you your deſire, 

Example. 

Thecube of 4 is 64.,and the cube of 7 is 343. which 
multiplied by the weight of the charge of powder due 
to load the leſler peece, ariſeth 1615, which deuided by 


the cubicke number of the diameter of the leſler peece, 


yeclds in the quotient 25 pound and almoſt 7 part of a 
pound: ſo much corne powder muſt a Cannon of 7 in- 
ches diameter haue to charge her with. And note, that 
for as much as now the ſhooting with Serpentine pow- 


der is not vſed,being of no-great force, and the making of 
corne powder neuer better knowne, nor of more force 


then now itis made& daily vſed in ſhooting in great Or- 
dinance;asalſothe great Ordinance now caſt,not ſo fully 
fortified with mettall as they ought to be, being made 


G 2 


If a Saker of 4 inches diameter, require 5 pound of 
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How by knowing how much Serpentine powder will charge 
any peece of Ordinance, to know how muchcorne powder 
will do the like, or contrarinuſe by knowing how 
much corne powaer will charge any peece of 
. Ordinance,to know how much Serpen- 
tine powder will ſcrue. 


Queſtion, 
I demaund how much corne powder will charge that 
Culuering that ſhoots 24 pound of Serpentine powder 


at a ſhoot ? | 
: _ Reſolution. 


You muſt note for a. generall rule, that 2 partes of | 


corne powder will doc as much as 3 partes of Serpen- 
tine powder :{o that the proportion betweene the quan- 
tities or charges of theſe powders, isas 2 to 3 , therefore 
1 multiply 24 by 2,arifeth 48, which deuided by 3, my 
quotient 1s 16 pound:ſo much corne powder will charge 
the ſaid Culuering . Or if you know how much corne 
powderwill charge her, you may know how much Ser- 


: pentine powder will ſerue,-in multiplying 16 pound 


the due charge of corne powder, by 3, and deuiding the 
product by 2, your quotient is 24, as before, Inthis or- 
der you may doe the like by any other peece, And note 
that her de charge of corne powder , will lefſe hurt the 
peece, then of Serpentine powder, for if Serpentine 


powder be ramd any thing hard,itis long a fiering. And 


a little heate long continued (which the Serpentine 
powder will doe) dangereth the peece more then a 
greathear preſently gone, which effe& corne powder 


works, 


How 


. 
Fo 


*% 
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How by knowing how fay jour peece will shoot with her 
aue charge in powatr and shot, how to gine 4 neare 
eſtimate how far she will shoot with acharee 

more or leſſethenher common charee. 


QOueition. 

Admit a Culuering ſhoote a bullet of 18 pound 
weight goo paces, being charged with 3 parts in pow- 
der of the bullets weight, I demaundhow tar ſhould the 
ſaid peece ſhoot that bullet it ſhe had been charged 
with as much powder as the bullet weigherh? 


Reſolution. 

By the rule of proportion Ifind ſhe ſhould ſhoot : 
part furcherthen ſhe did at the firſt ſhor, being charged 
with 4 part of more powder,that is 1200 paces : yet it is 
knowne ſhe willnot ariue the bullet full out the Z part 

fthis range further, although the will comeveryneare 
it.and the reaſon is, becauſe the bullet flieth in acircular 
proportion more or leſle,a part ofthe range,after the in- 
tenſible ſtrejghr line or motion of the bullet be paſt, ac- 
cording to the degrees of randon the peece is elevated 
at. Alſo the concaue of the peece being filled vp with 
the powder, wadd and bullet, further then it ought to 
be,is a hinderancetothe range of the bullet in propor- 
tion according to that litle quantitie of the concaue 


whichthe onerplus of powderand wad filleth vp ; which 


though itbe burlictle i-comparifon of the whole con- 

cauity to the range,:yet"it is a great hinderance in the 

bullers range, for that the bullet being ſo. mach nearer 

tothe mouth, is driuen intothe ayre before the powder 

be all fiered, and hauec eftefted his force thereon: ſo that 

Stuingthe peece herbullets weight we powder,tfhe 
3 


4%, = 
= 


2,the times they were diſcharged,ariſeth 8, by which de- 
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will ſhoote much further nor with an ordinary charge, 
bur it will both putthe peece in dangerof breaking , and 
thoſe that areneare thereto in danger oftheir liues, ifthe 
pecce be notall the better fortified with mettal!. 


How by knowing how much powder a few peeces of Ordinace 
hane ſpent , being but a few times diſcharged, to know how 
much powaer 4 greater number of the ſame peeces 


will ſpend to be often diſcharged, 
Queſtion, 


If4 Cannons being twiſediſcharged at any ſeruice, 
ſhoote 24.0 pound of powder , how much powder will 
charge 5 Cannons to ſhoote euery one 6 ſhots ? 

Reſolution. 

Weorke by the double rule of proportion, ſaying; If 4 

Cannons ihoote 240 pound of powder , what will fiue 


Cannons? your quotient will be 300 pound: then ſay a- 


gaine, if 2 times diſcharging yeeld 300 pound of pow- 
der, what 6 times? and your quotient being 900 pound 


weight ,ſheweth thatſo much powder is due to 5 Can- 


nons, toſhoote cuery one 6 ſhots, 


T o know how much powder enery Cannon ſpent 
_ #nthe former concluſion at one 5hoote, 
Queſtion. | 
If 5 Cannons burne goo pound weight of powder,be- 
ing but 6 times diſcharged, how much powder dideucry 


one {hoote at one ſhoote ? 
Reſolution. 


Multiply 4 che number of peeces firſt propounded by 


uide 


ns I 


" 1 » 
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vide 240 the number of popnds in powder ſpent, the 
quotient is 30 pound, and ch powder did euery 
Cannon fire at one ſhoote, Or elſe you may multiplythe 
other 5 Cannons bythe times they were diſcharged, and 
ceuiding that product by the powder ſpent , you ſhall 
haue 30 pound weight of powder in your quotient alſo, 


| How to know how much powder enery little caske or firken 


ouzht to containe,ana how many of thoſe caskes makes 
4 Laſt of powaer, and how may shots any 
quantity of powaer will make for a- 
ny peeceof Ordinance. 


Eery little caske or firken being empty, ought to 
weigh 12pound , and being filled oughttohold an hun- 
dreth pound weight of powder : ſo that the full caske 
ought to containe 100 of Habberdepoize weight, and 
2 4 of thoſe caskes or firkens filled makes a Laſt ofpower. 

Queſtion 

How many ſhots will one of thoſe caskes filled with 

powder make to a Culuering that ſhootes 15 pound 


weight ofcornepowderat one ſhot? 


Re/olution. 
Deuide the 100 pounds of powder in each firkE by x5, 


thequotient will ſhew you that 100 weight of powder 


will be 6 ſhots to a Culuering that burnes 15 pound of 
powder at athoote, and 10 pound to ſpare. 


How by knowing how many 5 bots 4 firken of powder will 
make for a Culuering, to know how many hots 4 
Laſt of powder will make for a Cannen. 


Ifa firkenof powder of one hundreth weightcharge a 
_ © 4 
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Culuering 5 times, ſhooting 20 pound of powder at 


_ euery ſhort, how many of thoſe ſhors will be ina Laſt of 


powder (containing 24 hundreth weight) toa Cannon 
that ſhoots 3o pound ofpowder at cuery ſhot? 
5: Reſolution. 

Reduce 24 hundreth weight into pounds, you haue 
2400 pound; then ſay by the rule of 3 airect; It 100 
pound weight of powder be but 5 ſhot,what will 2400 ? 
and you ſhall haue in the quotient 120 ſhor, for the ſaid | 
Culuering that ſhoots 20 pound weight atone ſhoote, 
And whereas the queſtion ſayes the Cannon ſhooteth 
30 pound of powder ata ſhort, you muſt frame the bac- 
kerrule of 3,and ſay if 20 beare proportion to 120.what 
will 30?ſo multiplying 20 by 120, and deuiding by 30, 
the quotient is1uſt 80: ſo many ſhots of powder will be 
in a Laſt for any Cannon that ſhootes but 3o pound 


weightat aſhot, Thelike is to be done with any other, 


Toknow how many [hots of powder will be in a Graund 
barrell for any peeceof Artillerie, 


Queſtion. | —FO® 


If an ordinarie Culuering ſhoot 15 pound weight of 


. good corne powder at one ſhoote , how many times 


willa Graundbarrell full of powder ſerue to charge her, 
the ſaid barrell holding 3oo weight? 
Reſolution, 
Deuide 3oo by 15, the quotient is 20, your deſire : 
the proofe iseaſe; for multiplying 20 by 15, you haue 


| 300 thenumber firſt propounded: the like is to be done 


if you would know how many ſhoots will be in a graund 
barrell, for any other peece of Ocdinance, in deniding 
the poundes of ' powder contained-in the ſaid Batrell 


by 
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by thenumber of poundes of powder dueto charge the 
ſaid peece, 


To know Arithmietically what proportion of enery receit 
#5 to betaken to make perfet# good powder, what 
quantitie ſo euer you would make at a time. 


Queſtion, 

The beſt ordinary corne powder made in theſe daies, 
containeth 12 partes of M*, 3 partes of cole, and 
2 partes of Sulphur, The order how to compound and 
make the ſame is not peculiar to this treatiſe, being meer 
Arithmeticall;Idemaund how many pound weight of 
cuery ſort is to be taken to make 1000 pound weight of 
powder? 

Reſolution. 

Adde alltheparts or pounds of the receits together, 
ariſeth 17 pound for your deuifor. Then frame the gol- 
denrule ſaying, it amixture of 17 poundweight of pow- 
der, require 12 pound of the Salt-peter, what will x 000 
pound weight ? In multiplying and deuiding according 
tothe rule,the quotient will be 705 pound, and 25 parts 
of a pound: ſo many pound of the M*. is to bee taken 
tomake 1000 pound weight. Againe, ſay bythe ſame 
rule, if thata mixtureof 17 pound weight, do require 
2 poundof Sulphur, what will 2000? your quotient will T 
ſhew you, that 117 pound and .; isto be taken, And "oy 
laſtly by the ſaid rule ſay, if a mixture of 17 pound Lie] 
take 3 poundof Cole, what will 1000 pound take ? and 
your quotient willtell you that 176 pound and > parts 
isto be taken. The which 3 quotientnumbers being all 
added together, will be juſt 1000 pound weight, and ſo 
proues the worke to be truly done. : 

| H 
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And note that the goodnes or badnes of powder may | 
be knowne divers waies, as by the colour, the taſt of 
the toung, the quicke burning, &c. Allo the brimſtone Þ 
is that materiall ſubſtance thar is moſt apt to kindle # 
with any ſparke, the cole moſt firto continue or main- | 
raine the flame, and the Mr. being refolued into a win- Þ 
dic exhalation worketh the efte&, as chcife and prin- | 
cipall ofthe three, y 
Before I frame theſe concluſions following, of the 3 
randon or range of the buller, andche dinerſitie there- 
of, it is ii ro make knowne to the Reader, how i 
that divers haue written, and ſome will vaunt that by | 
the range or flightof the bullet out of any one peece it 
of Ordinance knowne, they will or can tell the vtmoſt 
range of all other, thinking that the range of the bullet 
out of any one peece, ſhould be proportional] ro the bul- 
let andcharge of powder our of any other peece. Alſo 
{ome do affirme,that outof any one peece of Ordinance 
diſcharged with ſundry quantities of powder, they can 
tell the vemoſt range of the bullets diſcharged ; and 
their reaſon 1s, that therange of thoſe bullets ſhall be | 
proportionall to the weightof powder wherewith they * 
were charged, And hereuponſomehaue giuen out rules # 
which are falſe and full oferrors : for the diverſity of pro- | 
portions cannot by the plaine rule of proportion be re- | 
ſolued,as they aftirme : but this may they do; Our of any | 


- onepeece of Ordinance chargedwith one and the ſame | 


like charge in powder and bullet, find bytherule of pro- 
portion, the neare difference or ranges of the bullets the | 
pecce being mounted or diſmounted at any degree of 
ranaon ; or by knowing how many paces, yards,feete, or 
ofher meaſure any peece will reach at point blanke, by | 
knowing 
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knowing the point blanke and vemoſt range of another 
peece of Ordinance, they may find the furtheſt range of 
the firſt, Or contrariwiſe, by knowing the vtmoſt range 
Z and point blanke of one peece, andthe vtmoſt randon 
* ofanotherpeece, they may find ont the point blanke of 
thatother peece,as by the rules following ſhalbe proved, 
* Anditistobe notedthatany peece of Ordinance be- 
= ingmountedtothe beſt of the randon orhigheſtdegree 
2 of the quadrant, the mouth and hollow cilinder of the 
2 ſaidpeece,mult beerected to 45 degrees, that isat the 
= 6 point of the skale inthe quadrant (as the moſt part 
®Z of quadrantes now are made : ) but ſome peeces will 
Z ſhoote as far art the 5 point, or at 41, 42, or 43 de- 
grees according as the winde is of calmenefle, for if any 
peece be mounted higher then 45 degrees , ihe ſhall 
ſhoore ſhorter in cuery degree about the .* part of her 
vtmoſt range. And therefore to know how to worke 
theſe concluſions , you muſt, buy an inſtrument Geo- 
metricall, or by ſome line of meaſure truely deuided, 
meaſure the diſtance from the peece to the place where: 
the ſhot firſt tell or grazed, notinghow many pearches, 
paces, yardes, orother meaſure that diſtance is; which 
knowne, deuide that diſtance by the degrees in the beſt 
of the randon, being 45, your quotient will tell you how 
many paces, yardes, fecte, or other meaſure your peece 
will thoote further or ſhorter in mounting or diſmoun-: 
ting a degree :the which knowne as I haue ſaid, by one 
truely meaſured, you may before you ſhoote, know very 
neare how far or ſhort your peece will ſhoote, atthe rai- 
ſing or diſmounting of any degree, allowing one and the 
ſelte like proportions in charging, both with powder, 
7 bulletand wad. 
H 2 
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' How by Arithmeticke (kill you may know how with one and 


the ſelfe ſame like charge in powder ana ſhot, now much 
far or ſhort, any peece of Ordinance will ſhoote, in moun- | 
ting or diſmounting of any degree : whereby you may 
know how far your peece will ſhovte at any R: 

degree of the ranaon, by knowing the d;- 6 

[tance ſheſhoots at the utmoſt graae, = 


| Oneſtion, 
If a Cannon at hervtmoltrandon (that 1s, at 45 de- 


grees) carry the bullet 1440 paces from the peece, how 
tar ſhall the ſame peece thoote being diſmounted but 


Reſolution, 

To anſwere this or all ſuch like, I ſet downe the num- 
bers according to the rule of proportion, and multi- 
plying and deuiding accordingly, I find (he ſhall ſhoot 
ſhort in diſmounting a degree, 32 paces, or 53 yeards, 
or 160 foote, which ſubſtracted from 14.40, reſts 1408 

aces ; ſo far ſhall the Cannon ſhoote in diſmounting 
her one degree of herfurtheſt range. Or you may do the 
like in framing the golden rule, laying : It 45 degrees 
range 1440 paces, what willone? and you ſhall haue 32 | 
paces in your quotient as before. | Ss 


How by knowing the diſtance to the marke, by the concluſion 
or rule before, you may know whether your peece will ſhoote 
ſhort, or oner the marke, or you may know {ws far it u from 
your plat forme to any marke, within the reachof your 
peece, onely by knowing the vtmoſf range of 
Jour peece, and the degrees ſhe is 
eleuated at. 


Queſtion, 
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Queition. oy 
Admit the fame Cannon in the former concluſion, 
which ranged atthe beſt of the randon 1440 paces, ha- 
uing the like charge in powder, ſhot and wad, is laid to 
ſhoor at amarke being mounted at, 3o degrees, I de- 
maund how far it is from the peece tothe ſaid marke, 
or how far the ſaid peece doth carry {06 mounted? | 


Reſolution. = 0201; 

To anſwere this, I multiply the paces my. peece 
reacheth atthe beſt of the randon, by thoſe degrees in 
the propoſition (to wit) 30 degrees, and there arifeth 
43200, which'deuidedby 45, my quotient is 960 pa- 
ces, (that is 4.0 paces lefle then a mile) ſo far will that 
peece ſhoot. being mountedar 3o degrees, And it: you 
would know how much this is fhorrt of the vtmoſt 
range, abate the ſame fromthe ſaid range, the remaine 
is your defire, As 960 paces abated from-1440, reſts 
480 paces, ſo much doth the ſhoote ſhort of her beſt 
randon, In this order by 2 ſhoots knowne; you may 
know what any peece of Ordinancewill do being moun- 
ted aboue 10 degrees to the beſt of 'the-randon, but vn- 
der 10 degrees you ſhould n_ LO in this 
practiſe, becauſe the range of the:buller flieth a great 
part of the way in an infenſible ftrejghr line, and the 
pecce mouth eleuated aboue 10 degrees, ſhootes or 
criues the bulletin a more circular proportion. 

Therange or flight of the' buller by the draught in 
the next leafe may be vnderſtood. ' And note that in 
 ſeruice there-is no peece of Ordinance lightlie moun- 


ted aboue 15 or 20 degrees, except morterpeeces, and 


ſuch like, 
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How to make a table of randons,or govery neare to know the 


true range of the bullet out of all ſorts of peeces, being 
mounted from degree toadegree. 


Many Authors haue taught how to make a table of 
randons, whereas ſome of them never ſhor in any peece 


of Ordinance in their lines. And for aſmuch as I find 
_ their writing and reaſons differing, I thinke it will be 


avery hard matter to make a perte& rable of randons,ex- 
cept the ſame be tried and- experimented with ſome 
pecceof Ordinance in ſome conuenient ground. Ine- 
uer heard nor reade of any that harh as yet fully put the 
ſame in practiſe, the which would be much auailable to 
every Gunner , toknow what every peect would do at 
the mount of euery degreeor point in the quadrant, the 
motion or range ofthe bullet being ſomething variable 
atthe mount of euery degree . You ſhall very neare find 
out the true range or randon of the bullet ſhot out of a- 
ny peece of Ordinance, the peece mounted atany de- 
gree ofrandon, as thus ; 

— Chargeyourpeece with her due loading, in powder, 
ſhotand wad, laying the peeceat point blanke , which 
you mayeallily try,by putting the rule ofthe quadrit into 


- the pecce mouth , & coyning the peece at the breech,ſo 


as the plimet may cut thequadrant in the line of leuel], 
asyou ſec inthe fl figure hereafter drawne , that peece 
lyeth point blanke: which done giue fire, & marke where 
the bullet firſt grazeth , after bring your peece to the 
ſameplatfornie, ſo as the wheeles and cariage ſtand nei- 
therhigher nor lower then they did the firſt ihoote : and 
being charged with one & the ſelfe like quantiry in pow- 
der, bullet & wad as before, the peece being of like rEper 


raiſe hermouth one degree, asthe ſecond figure ſhow- 
2 Þ cth; 
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eth! diſcharge her, and marke where the pellet falleth or 
grazeth firſt; then meaſure how farre the firſt on of 


the ſecond balfee'] is beyond the graze of thefirſt bul- 
let , ſo much will thepeece' conucythebulletfurtherar 
the mount of eve ry degree,or very neare thereto, But be- 
ing mountedaboue 20 degrees, ſhe willthoore ſhorter 
& thorrer, alitle atthe mount of euery degree tothe beſt 
of the randon, according to the height & circular motis 
of the bullet. It the peece be mounted tothe beſt of the 
randon, the plummet will cut the 45 degree ofthe qua- 
drant, as the 3 figure ſheweth. Or you may make a table 
ofrandons like the other, as thus: Meaſure the diſtance 
the peececQueyeththebulletatthebeſt of the rands,frs 
which abate the diſtace the peece coucyerh her bullet at 
pointplanke. deuiderheempaine by 45,thequoticnr will 
ſhew you how far the fhoote is caried at themountofe- _ 
uery.degree:or deniding theſaydrema * byſo many de- ---- 
Prees as you wouldeleuate yottrpeece xt,the guotict wil 
likewiſe ſhew you how far the bullet pas range beyond 
point blanke, Example, 

Ifa Cannon at point blanke range 300 paces, and at 
the beſt ofthe randon ſhoote x 590 paces,how farre ſhall 
ſhe ſhoote at the mount of enedegree ? 

Reſolution. 
Abate 300 f10 1500,reſts 1200, which deuided by 45, 


thequotientis 263, ſo many paces ſhall the ſhoot at the 
mount of euery depree. 


This concluſion or rule, I donot albinat to be cleane 


without error, for that I neuer tried the ſame, yet itwill 
' come very neare to this proportio,being triedon a plain 

grotid that is water leuel, forthe peece beingimonited fro 
Ito Io degrees, conueyerh the bullet with litle bending 
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atthe fall thereof, and from 10 degrees to 20as the ngo- 
tion of the bullet decreaſeth : ſo it falleth more bowing 
then in the firſt 10 degrees. And mounted from 20 
grades, tothe beſt of the randon, conueyeth the buller 
19a morecircular courſe. And itis to be noted, that any 
pecce of Ordinace having her due charge,will drive the 
bullet more ground mounted at 20 degrees, then from 
20 gradesto the beſt of the randon. And being truely 
loaden and diſcharged at the beſt of the randon, will 
driue the bullet 5 times the diſtance of her leuellrange, 
or rather better, 
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How you may Arithmetic ally know how much wide,ouer, 
or thort, any peece of Ordinance will shoote from 
the marke, by knowing the diſtance tothe 
marke, and how your peece #5 laid to 
shoote at the [aidmarke. 


Queſtion. 

- If a Culuering or Cannon of 10 foote long, be ſhort 
at a tnarke 500 yardes from the peece, the mouth of the 
faid peece planted aninchwide, how far ſhall che bullet 
light wide ofthe marke? ' 20. 0K 9 
| Reſolution. 

Reduce the meaſure of the length of the peece into: 
inches, becauſe che denomination of wideneſle is by in- 
ches, and the peece of 10 foote length; will yeeld 120 
inches. Likewiſe reduce the lengthfrom the peece to the 
marke into inches, youhaue 25200 inches.' Then by the 
rule of propotion:ſay,if 120 inches ſhoot wide one inch, 
whatwill 25200 inches? And in multiplying and deui- 
ding according tothe rule, you ſhall find in te quoti- 
ent 210 inches, that is 17 foote !: fo much ſhall the 
bullerlight wide of the marke. For this is agenerall rule, 
that looke how many times the length of che cilinder or 
concaue of the peece is tothe marke; ſo'rnany inches 
ſhall the peece ſhoote amiſle, being laidoucrone inch, 
| or vnder,or wide of the marke;if the windedoe not alter 

= it. Thelike is tobe done of any other. 


ATM diet Ln war ones Broddls e Heahe © 
ener, vnaer,or wiae of the marke. | 


Letaplumbeline fall perpendicularly ouer the mid- 
dle part of the breech of the — a a hand-ſpike 
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you eſpie the middle part of the metrall atthe mouth 
of the peece, and the ſaid line denide the marke in 2 


. equall partes: ſo ſhallyou make a ſtreight ſhot, gi- 


uing the pecce her true diſparture and length. 


Another Way. 


Oryou may take the true diameter of, the concaue 
atthe mouth of the, peece, laying. an inch xyule to the 
ſame, devide the ſaid diameter in- 2 equall partes ;to 


. the point of which Ceuiſion being the center 'of the 


cilinder of the peece, letathreed and plummet fall, or 
elſe erecta ſquire, {d as the containing angle touch the 
center or middle point of the diameter, by, theedge of 


- which rule or {quire draw a line with the point of your 


knife, from the height of the mettallat the mouth : that 
line would croſle. in the center if it were continued, 


and it 1s,.a perpendicular or plumbe lineto the other, 


by which-line or;ſtrike ſo drawne, with litle peece of 
ſoit waxe,ſct vpa-ſtraight ſtraw, to 'reach a licle aboue 
the, mettfall, And knowing likewiſe the midle mettall 


at the breech, of the peece, it isan eafie matter to make: 
a ſtraight ſhox, if the 2 ſights (to wit )the ſightar the. 


breech and mgnth be laid ſo as they deuide the ſaid 
marke 1n, 2 partes:for this is generall, that any three 
thinges that the eye can comprehend at once, being 


equall with the eye, are ina ſtreight line fromtheeye, 


whether the ſame be at aſcent or deſcent, 

_ The line or ſtrike this drawie at the month of the 
peece, will ſhew you prefentlywhere and how to ſer vp 
vour dilparture of your pecce atany ogcafion; 


orleuer,winde the carriage of thepeecetooand fro till 
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Jn shooting without diſparting our peece at a1  marke _ 


"within point blanke, to know how. far the bullet 
will flie oner the marke by knowing the 
diſtance tothe marke, 


Oneition. Hoi 
ACannon-or Cyuluering of 12 foote in length, ha- 


ving three inches more mettall at the breech on each. 


fide then at the mouth, ſhooting ata marke ſuppoſed to 


be within the -lJeuell range, and 600 yeards from the ' 


mouth of the peece, being ſhot without her diſparture, 
how mych ſhall the ſhorfiie oner themarke? 0 
ALL I LI p nb fd $3375 5 L2.LE 131833 4: 
| 1. 5 ROT 1: di 
Ir is a generall rule, thatlooke how muchthe peece 
is thicker of merttall, in- anyone fide at the breech, 


then at the thickeſt part arthe mouth, as alſolooke how 
many times the" length of rhepecce is to'the:marke, 
ſo manytimes that ouerplus of thickneſſe ſhalt thebul- 
let flie ouer the - marke, being :no higher--then the 
peece, and the ſaid peecediſcharged withour ther diſ- 


parture. 


EIT OAT ge 
Deuide 600 yeards (being the diſtance from the 
peece to the marke) by-4, (the lengrth'of the peece) 
your: quotient is' 130;'which maltiphed by;3 inches the 
ouerplus of merrall; ariſerh':450'inches:{omuch ſhall 
the bullet flie ouer that marke, the marke being placed 
on the/ſ{ide'of a hill or bearing banke, and within the 
levellrangeoftthepeece. 707 
In like manner ſhooting ar anie marke within 


: .IF3-Y 


2 thevtmoſt range of the peece, andnot dif) parting your 


ches abated from 19,reſts 6, which deuidedin 2 equall 


fire the greateſt circumference of metrall at the mouth, 
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peece , you thall ouerſhoore ſomrhin g, giuing thepeece 
is dire tength and due loading, | 
How you may lay your peece poirt blanle 
without inſtrument. 

If you bring the height of the mettall at the mouth 
of the peece, andthe height of the metrall at the breech, 
equall with the horiſon, the hollow citinder of the Peece 
will liepoint blanke, HET. 


' How' you may Arithmetically aiſpart any peece. of 
 Orajnance truely divers wates. 


1f you meaſurewith a pairs of Callapersthe grea teſt 
height of mettall at the mouth ofthe peece, and likewiſe 
at the breech, abating the lefſe 'out of the greater, ; : the 
——n—_ is the wſt diſparture, 
"Example, 

A Culyering that.js-29 inches bizh a at'the ect 
partof analy inthe breech , will be 13 inches high ax 
the greateſtpart of mettall at the mouth: which 13: in- 


pattythequorjent being 3 inches ſhewerh thegruc dif- 


parture of that Culuering, | 


Another way to aiſpart a J peece without Callapers. 


Take 3 lineand-meaſure the greateſt circumference 
of merrall inthe breech, then multiply thatmeaſure by 
7, deuidingthe produ@tby-2 2; thequotient is the:dia- 
meter, or height of the circumference, Likewiſe mea- | 


mulciplying that meaſure by 7, deuideby 22 as before, 


the'quottent wil ſhew the diameter of the mertallatthe 
mouth, 


mouth: ſubſtraQ@rhat diameter Jaſt found , from the dia 
meter at the breech 2, the remaineis the true diſparture. 
wh Example. 
A Culneringwhoſe greateſt circumferenceofmetrall 


atthe breech containeth 66 inches,and at the mouth 4.4 


inches, I demaund how high is the diameter of the met- 
rall bothat the breech and mouth, as alſo what is the 
true diſparture of thar peece ? 
F210 Reſelution. 

Multiply 66 by 7,arifeth 462,deuide by 22, the quo- 
tient is 21, the hetghtof the merrall at the breech: like- 
wiſe multiply 44 by 7, you haue 308, deuide by 22, the 

uotient is 14, the height of the merrall atthe mouth, 
which)r4 abated from 2 1 reſts 7, the which 7 deuidedin 
2 equall parts, yeelds 3 inches 2 fora part;thetrue dif 
parture of that Culuering. 

_ This is one of the principalleſt points belonging to 
a Gunner, toknow truely how to'bring the concaue of 
the mettrall of his peece cuen: divers other waies there 
isto dotheſame. As for chambred peeces, there isno 
perfect or generall ruſe, but is to be confidered accor- 
ding tothe chamber or concaue of the peece. Euery rea- 
ſonable Gunner may judge inthat caſe. 025 Vt: 


How by Arithmeticall skill you may mount any great 
peeceof Ordinance byan inch rule unto T0 de- 
grees of the quaarant, if you want 4qua- 
arant or other inſtrument, 
 Eirſtyou maft meaſure the juſt length ofthe Cannon 
or bore of the peece: reduce that meaſure into: inches, 
and double the ſame: afterwards multiply the number of 
inches ſo doubledby 22,and CO? 7,and notewhat 
: 
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thequotientnumber is, which quotient deuided by 360 
the degrees contained in the whole circumference of e- 
uery circle, the laſt quotientnumber will ſhew you the 
number of inches, and parts of an inch, that will make a 


degree in the quadrant for that peece. 


Example. 
Admit there is a Saker or Fawcon, whoſe concaue or 
bore containeth iuſt 7 foote in length, and that you de- 
fire to know what parts of an inch rulewill mounther to 
one degree of the quadrant, you mult reduce 7 foote in- 
to inches, and you haue 84 inches, that84 doubled is 
168, the which multiplied by 22 ariſeth 3656 the which 
deuided by 7, the quotient will be 528; that quotient 
number being deuided againe by 360,wilyeeld I 2(that 
is) one inch and:,wanting £ partofan inch.Sol aftirme 
that any pecce of Ordinance whoſe chaſe or bore is but 
7 foote long, being mounted by an inch rule one inch 
and .7. parts, that peece ſhall lye iuſt the heightſhe wold 
haue done if you would haue mounted her one degree 
of the quadrant... The like order is to be obſerued in 
mounting any other peece of Ordinance by an inch 
rule, of what length ſocucr, And note that in mounting 
any other peece of Ordinance,to any degree of the qua- 
drant , by a Geometricall quadrant, you muſt put the 
rule ofthe quadrant into the peece mouth , lifting the 
peeceyp or downe with a leauer or hand-ſpike towards 
the breech, till the plummet cutiuſt vpon that degree of 


- = 


the quadrant you defire, 

But to mount her by an inch, you mnſt place the rule 
vpon the higheſt part ofthe mettall at the breech of the 
peece, coyning the peecevp or downe , tillthrough the 
ſtghtorflit in your rule(be lifted to thatpart ordeuiſio in 

your |} 


"of 
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your ruſe that anſwereth the degrees you deſire) you 
eſpie the;Carnoize or higheſt part of the metrall at the 
mouth of the peece,andthe marke,all 3 in aſtreightline. 

It you would mount the ſame peecce to 2 degrees of 
the quadrant by an inch rule, you muſt multiplythe mea- 
fure in your rule Jaſt found, being 1 inch 7 parts by 2,in 
the order of fraftions , and you Tall haue#, the which 
* 44being the numerator ofthe fraftion deuidedby 15. 
the denominator, the quotient being 2 inches 4is your 
deſire: ſo may you aftirme that 3 inches by the rule wan- 
, ting © part of aninch, will make 2 degrees by the qua- 
 drant, : 3:70 
| . Andnote;thatlooke how much you 'wouldhave your 

peece mounted by an inchrule forro-anſwer any num- 
ber of degrees vnder 10, either multiply that number by 
| thenumber of inches andparts of an inch, that makes a 
| degree of the quadrir, or elſe working as you did the firſt 
| concluſion, multiplying the firſtprodud by thenumber: 
of inches deſired , and deuiding that product by the 
numbers atore mentioned,your laſt quotient will reſolue 
you of your deſire. F- 
Example. Te 

Idemaund how much the peece afore mentioned 
ſhould be elzuared by an inch rule, to anſwere to 8 de- 
ereesof the quadrant? 

Reſolution. 4 
-Reducethe length of the bore of the peece into inches, 
a5 afore is ſhewed, doubling that meaſure, and it makes 
168,as you ſee in the 1 conclufi: which 168 inches mul- 
tiplied by. 2, yeeldeth 3696 inches , the which product 
afterwards multiplied by 8,ariſeth.2 9568 , whichſumme 
deuided by 75the. quotient '1s 42 = the ſame deyided, 
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by 360, yeelds in the quotient 11 inches 5 parts of an 
inch,fo many inches and partes of an inch muſt the ſame 
pecce be elcuarcd to with an inch-rule, toanſwerero8 . | 


degrees ofthe quadrant, as bytriall you may find. 


How by Arithmeticke skill you may know the true 


thicknes of mettall in any part of any 
peece of Ordinance. 


Takeapaire of callapers, and meaſure the height of | 
the out fide of the metrall in that place of the peece | 
whereas you deſire to know the thicknes of the metrall, 
then with an inch rule, orelſe a paire of ſtreight compal- 
ſes, meaſure the diameter of the bore, or concaue of the 
peece, abating the height ofthe ſaid diameter from the 
height of the whole thicknes of that part ofthe peece fo | 
meaſured. And note the remainder, the which deuide in | 
2 equall parts,and the one of thoſe parts is the iuſt mea- | 
ſure of the thickneſle of the mettall in that part of the. | 


Peece. 
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Example. 

1 prooned this concluſion with a Culuering, whoſe | 
bore or concauity at the mouth was 5 inches £ height, 
&lT found that the thicknes or height ofthe whole circii- 
ferEce of the ſayd peece at the touch-hole, was 16 inches 
:,from the which I abated 5 inches £ (fraction wilſc)reſts 
10 inches. parts ofan inch:that deuided in 2 equal parts, 
the quotient 1s 5 inches, and -£ or 5 inches £ wanting 
the -; partof halfe an inch, forhicke was the mettall of 
that Culuering ar the rouch-hole. is! HP 


Likewiſe I ſearched for the thickneſſe ofmettall inthe 
ſame peeceat the end of the trunions, andI found that 


thethicknes or height ofthe ſuperficiesof all the metrall 


there 
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there contained 13 inches, from which I abated the dia- 
meter or concaue at the mouth, being 5 4 inches, reſted 
7 4, which deuidedin 2 equall parts, the quotient being 
2 inches 3 ſhewed the true thickneſle of the mettrall ar 
the trunions.In this order you may find the true thick- 
neſle of mettall in any part of any peeceof Ordinance. 


Another way to know the thickneſſeof mettall in 
any part of any peece of Artillerie. 


Take aletherne girdle.,and gird about that part of the 
pcece you deſire the thickneſle of metrall, lay the ſame 
meaſuretoan inchrule, and note how many inches or 
other meaſure the fame containeth : then multiply that 
meaſure by 7.,and deuiding the product by 22, your 


quotient isthe true meaſure of the whole thickneſle of 
! thepeece inthatplace. ThEſubſtracting the diameter of 
! the bore or concauity of the peece from that quotient, 


© note the remainder. Deuide that remaine in two equall 


| partes,the one of thoſe parts is the thickneſſe of the met- 


tall in that partof the peece ſo meaſured, 
Example. | 

I prooued this concluſion with a demy Cannon of 
ſixe inches diameter, in girding the ſame about. with a 
line bard behind the trunions, and Jaying the ſame toan 
inchrule,itcorained 44 inches,which ſummemulrtiplied 
by 7, amounted to 308 inches: that ſumme deuided by 
22, my quotient was iuſt 14, And ſo many inches was 
the height ofthe whole metrall in that part of the peece, 
out of which quotient Idid abate the diameter or bore 
of the peece being 6 inches, and the remaine was $ in- 
ches, which deuided in 2 equall partes, my quotient 


Fbcing 4 inches, ſhewed the true thickneſle of mettall 
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 5/TF in that part ofthe peece,being hard behind thetrunions 
Tj  towardsthebreech. 
| ' Anditisto benoted, that euerypeece of Ordinance 


if it be truly fortified with mertall, oughtto containeas 
much mettall in thickneſfe round about, fo farre as the 


0 chamber where the powder and wad lyeth, as the bullet 
it isin height, | 


How to make a good (hot in a peece that is not truly bored. 
or to know how much any peece will shoote amiſſe, 
that is thicker of mettall on the one ſide then 
on the other, if you know the at- 
ſtance tothe marke, 


Queſtion. 

A certaine Gunner hauing ſhot diuers times in a 
Cannon at a marke ſuppoſed tobe 500 paces from the 
peece; findeth the ſhooteth ſtill cowards the righthand, 
& fearchingwhetherthe fault were in himſelfe,or ſome 
impediment in thepeece, he findeth that the peece is 2 
inches thicker of mettall onthe right-{1de then on the 


_ 2 1 FRG left. And therefore requeſteth how to lay the concaue of 
n } 4 _  thepeece(being 9 footein length)equallwith the marke, 

EI ſo ashemay make aſtraight ſhor. ' . * 
Wi: | Todo this or the like, there is a generall rule, that 
wr looke how oftentimes the length of the cilinder or con- 
18 cauCofthe peeeets tothe marke, which is eaſily done by 
F184 deuiding the diſtance tothe marke, by the length of the 
Jett concaue of-the faid peece. And knowing likewiſe how 
44:8 much the one {ide of the peece is thicker then the other, 
BIN |. _ theone halte of that ouerplus being multiplied by. the 
7 quorient firſt found, the produR will ſhew you oo 
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much thepeece ſhooteth wideof the marke. And this is 
a generall rule : that Jooke which-{ide of the pecce is 
thickeſt of mettall, cowards thart {ide ſhallthe bullet fall, 
for that the thinner {ide is more ſmart, and the thicke 
{ide more dull in heating. 

Example. | 
_ The Cannon inthis concluſion, is ſatdto be 2 inches 
thicker of mettall more in thickneſſe on the right {ide 
then on theleft, And the diſtance to the marke is ſuppo- 
ſed tobe 500 paces, (that is, 2500 feete) the which de- 
uided by 9 fteete, being the length of the hollow cilin- 
derof the Cannon, yeeldeth inthe quorient 277 feete 
7, the which multiplied by ;.the ſuperfluitic of the met- 
call being one inch, makes 272 feete 7 ſtill, and ſo much 
wide of the matkeſhould the ſaid peece haue ſhot atſuch 
a diſtance, although ſhe had beene laid-full againſt the 
mids thereof. | Sea 


How to yemeaie jour. peete being thicker of mettall in one 
part then another to make her shoote ſtreight. 

You muſt firſt ſearch your peece with an inſtrument, 
toknow which is the thicker ſide, then deuidethe ouer- 
plus of metrall in 2 parts, ferting the diſparture of your 
peece one of thoſe parts towards the thickeſt fide of the 
peece mouth, and bringing the midle part of mettall at 
thetaile of your peece,thar diſparcure and the midle of 
the marke, all in one ſtreight line, giue fire and you ſhall 
make a ſtreight ſhor But beware of overcharging of ſuch 
peeces, for they are dangerous, 

If the thickeſt part of the mettall be aboue, then you 
ought to make your diſparture one inch more: if vnder(I 


ow:Þ| meane towardsthe carriage) an inchleſle. 
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To know the different force of any two like peeces of Oraj- 
nance planted againſt an obiett,the one being ſur- 
ther of from the [aid obiett then the other. 


| Queſtion, 
Adinit there is a Caſtell or Fortto be battered, being 


ſicuate vpon a hill, which hill is 50 paces in height, 


andthat 140 paces from the ſaid Caſtell there tis ano- 
ther hill, ofequall height ro that hill whereon the Caſtell 
is built, and Ordinance planted thereon to beat or bat- 
ter the Caſtell wall, and in the valley at the foote ofthe 
ſaid hill 180 paces off from the Caſtell hill,there is Or- 
dinance planted, and mounted at 20 degrees, to ſhoot 


and bear downe the ſaid caſtell: I would know whether Þ 


the Ordinance in the valley being 180 paces diſtance 
from the Caſtell, and mounted at 20 degrees, orthe Or- 
dinance on the heightof the hill, lying leuel] to ſhoote 
alitle abouc the baſe of the wall, being diſtant therefrom 
140 paces, ſhall worke the greateſt effe& in battering 


_ downethe ſaid Caſtell wall, the ſaid peeces being of like 


length and heighr,and hauing like charge inpowderand 


Refolmtion. 

Torefolue this or the like , a man would thinke that 
the peece planted on the heightof the hill, lying leuell 
to ſhootealitle aboue the ground-wotke of the Czlitell, 
would batter ſoreſt, becauſe ſhe is neareſt :yet by expe- 
rience we find the contrary, for the Caſtell being a great 
way within the reach of both the peeces,that peece ſhall 
not onely ſhoote much furcher, that is anything eleua- 
red, butalfo pierce much ſorer, by ſo much as ſhe is able 
to ouer ſhoot the other ſelfe like peece that lyeth leuel! : 
albeit 
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eit the ſaid peece ſoeleuated, be planted furtheſt off 
m the ſaid refiſting obieR : for every Gunner know- 
,andreaſon andexperience dothteach euery reaſona- 

man, thatno peece of Artiilerie-will ſhoote ſo far at 

nt blanke, as when the fame-is elenated at any;num- 

of degrees; becauſe the bullet being ponderous, fli- 

more heauily and ſooner declineth, being ſhot our 

ny peece lying leuell, then out of any ſuch like peece 

unted at any degree of the randon. So tharof farce 

uſt needs follow, that the peece planted in thevalley 

paces off from the Calſtel],fhall pierce and batter a 

at deale ſorer then the like peece planted on the 

ht of the hill being bur 140 paces fcomit.. 


Example, . 
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E xample, 


\ Suppoſe a Cann6or Culuering at point blanke ſhoot 


240 paces, and being mounted at one degree outthoote 
theſame 3o paces, what will the ſayd peece do being 
mounted 2o degrees? 

- By proportion I find, that it atthe mount of one de- 
gree,any bullet range 3opaces beyondthe leuell range, 
thatat2o degrees it ſhall outflie the ſame 600 paces: al- 
beit the ſayd bulletrange not-in euerydegreea inlt like 
number of paces, yet the proportion will be very neare 
thereto. And becauſe the pecce at the foote of the hill 
is ſaydto be 40 paces further from the Caſtell, then the 
like peece planted on the height of the hill, I abate 40 
out of 600, reſts 560 paces 3 ſofarre wouldthe peece in 
the valley out ſhoote the other like peece onthe hill; fo 
that ie muſt needs folloiv , her bullet ſhall pierce ſo- 
reſt, for that it hath moſt ſtrengthto flie furtheſt, 


 CHnother example or triall of the for- 
js mer concluſion. 


The peece planted vpon the hill, is ſayd to be 140 pa- 
ces from the Caſtell | and the like peece at the ſoote of 
the hill 180paces. Now ſuppoſecach of thoſe peeces 
being layd at point blanke , would not range aboue 240 


paces, abate 140 paces (the length to the marke of the 


_ peece on the hill) from 240 paces her leuell range , and 
the remaine is 160 paces; and ſo many paces ſhall that 


peeceſtrike the marke before the end of her leuell range. 
Nowrto find the like in the peece planted in the val- 


ley 180 paces from the Caſtell, mounted at 20 degrees, | 


| 
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I find by the concluſion afore ſet downe, that ſhe ſhall 
out ſhoote the other 600 paces : fo that abating the di- 
ſtance from the peccetothe Caſtell; being 180 paces 
from 840 paces , her whole range mounted at thoſe de- 
grees, there remaines 660 paces, Andforaſmuch as the 
fayd peece elevatedat 20 grades, doth ſtrike the marke 
660 paces before the full end i'of the range of her buller, 
ir muſt of force-pierce orbatter ſorer then the other 
peece whole bullet beatesthe matkebur 140 paces be- 
tore the full end of his range, 


How you may hauing djuerſe kinds of Ordinance to batter 
the wal's of any T owneor Caſtell, ec. tellpre- 
[ently how much powder will loade all 
thoſe Ordinance one or ma- 
ny tames. © 


There is a Caſtell beſieged, andto batter the ſame 


here is appointed 4 Cannons, 6 demy Cannons, 6 Cul- 
terings, 8 demy Culuerings,'and 5 Sakers : theſe 
xeecesare charged cuery time with corne powder, the 
vhole Cannons ſhootes ateuery ſhot 32 poundof pow- 
ler a peece, the demy Cannons 18 pound ,the whole 
_uluering'16 pound, the demy Culuering 12 pound, 
ad the Sakers: 6 pound a peece; All which peeces be-' 
Ng 10'times diſcharged}, did-thake a breach ſufficient 
Or 90r To men toenter in by ranke (a breach of ſuch 
 wideneſſe is thought ſufficient ro be affaultable,) 

demaund tow much powder was ſpent before the 
reach was made? * 


©; 
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Reſolution. knok 
| | pow 
To anſfwere to thisdetnaund, I multiplythenumber then 
of cuery ſort of peeces, by thc weight in powder that 
one of them ſhootes, and the product iheweth me how 
- much powdereuery ſort of the ſaid peeces did ſpendat 
one bout : then I adde every number together, and the 
torall of that addition ſheweth me how much powder 
will loadeall thoſe peeces one time,which addition mul- 
tiplied by 10, being the times they were ſuppoſed to be 
diſcharged, the produc ſhewerh rhe juſt quantitie of 
corae powder occupied at the ſaid {tege by the great 
Ordinance. | | 
. Example. 
I multiply 32 pound the weight of powder due to 
loade euery Cannon by 4 the number of Cannons, ari- 
ſeth 128, Likewiſe 18 pound of powder being the duety SU 
of every demy Cannon multiplied by 6 the numberof | 10,0 
the ſame peeces, ariſeth 108, and 16 pound of corne 
powder being the duety of euery Culuering multiplied Ar 
by 6 the number of thoſe peeces,iz 96. And 12 pound Þſ Pance 
of powder being thedue loading of eucrie.demyCul- Cullic 
uering multiplied by 8. the number of the ſame is | Place: 
96, And laſtly 6 pound of powder the duety of euerie the ſa 
conue 


Saker, multiplied by 5 the number of that fortof pee- 
ces,is 30.Theſe ſummes or addiriosput together makes | about 
458 pound weight of powder: and ſo much will dif- cedbe 
charge all thoſe peeces one time3the which ſumme mul- | *<r5 fr 
tiplied by 10, 1s 4380 pound of powder, that is, two | 74nce 
Laſt of powder wanting 220 pound. In this order if object 
you haue 20 Laſtof powder, by knowing the number | "<n1er 


of cuery {ortof ſeuerall Ordinance, you may preſently object 
know 
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know how many ſhots, or how many times the ſaid 
powder will loade all the ſaid Ordinance, as this table 


ſheweth. 

Eu | M22 
© | = 4 exzE | 
ls SY | 3458 

les I 1891 
+ 35 | Þ38 
Z & ES E861 ; 

|- Cannons. 4. | 128, | 

| ———— a” 7-1 Eb GaPR: 4 RX "Es 
Demy Can. | 6. | 108. | 
on Mg ae mage; "Edv 

Culuerings. "7. a; 

_ - m_ | Ws es — 
| Demy Culuer.; 8. 96, | 
Saker. : Hs © 30. | 


Summe 458 poundof powder, which multiplied by 
to, makes 4580 pound weight, 


Anditis worthy the noting, thatin planting of Ordi- 
nance to batter or beate downe any curtaine, wall, or 
Cullion point, you mult plant the ſame in 3 or 2 ſeuerall 
places at the leaſt,fro che thing to be beaten downesfo as 
the ſaid Ordinance be a pretty diſtance from other,vpon 
convenient platformes, hauing Gabbions or Baskets, 
about 8 foote high, ramd full of earth conueniently pla- 
ced betweene each pecce,toſauethe Gunners and Labo- 
rers from the danger of the enemies ſhot: which Ordi- 
Nance would be planted within 200 or 240paces of the 
obie& to be ouerthrowne, if itbe poflible to haue con- 
1enient platformes andto bring them ſo nigh the ſaid x 
pbiect. The which Ordinance (if ſo you haue made 3 


nb 


pierce, or 


hat which the Ord 


- 


ſhake, as this draught here drawne ſheweth, 


ll CS WNW MR . / { , 
my EY] ALE WW ro, Vl} 


j ﬀ = > 


THE ARTE 
mes, the Ordinance from the 2 fide 


[ 


de 4 | {] 

\S 1 YWWV/, 

HINT ll 

EY = . 


67 
MIC £ PLES. J 
h MS, Mer W 


LE» 2g yin 
CO 


We is 


þ 
O 
} 0) 
U 
v_d 
rd 
= 
ao 
Wo 
a4 8 
— 
oO 
w- © 
S 3 
9V © 
þ WF") 
i 
Oo .v 
= 8 
© 
= 
'E) 
Che- 
g-0= 
"_- 
vo a 
© © 
3 
ry 
Q © 


34 
T- 
4 
a 
Q. 
D_ 
Q 
af 
4. 
= 
bow 
© 
= 
& 


J ALIAX 
RS VV 


bs” "= 
_ 7 Ty 
#:70h 


OY VEST k LP oY Spring ne el YL WD. * PEER BORO] Nh, fog ad ag i * \ 
p Fo 1s ko” we 42K: a nd {4 » # a © 0 oe ok oe hag ob > L z, "wy - 
* Ts 2 DOI A LH by W vb 3* a & 9 id ES ; TOS *) 7-H 20 N29 y TY F ir ry ns EE X's. <# "+ oy IX - : _ + - . ——__ 4 
4 y , "—_— bk E ” 7 : . MER Wars. ET Ps F wii ata %: "4 , i TOLL EIT 
> Bk? n : "3. 3 was - 07 3. >% Me *% y nk ONE yore” 8. ON Fog 42 06; 0.4 6 I po. + ELIAS BW 


ide 
di- 


OT 


OF GVNNERIE. 69 
The beſt ſhooting to batter downe the broad fide or 


curtaine of any wall, is to leuell ſomerhing vnder the 
midle part of the wall, and afterto ſhoote 2 or 3 foote 
higher : for the lower papt being beaten downe, the 
height orvpper part of the ſaid wall mult fall of neceſſt- 
tie, And a ſpeciall regard muſt be had to giue fire 
from each platftorme or mount at one inſtant, for 
that the bullets beating all together , do more ſhake 
and batrer the ſaid wall, then lighting now one and then 
another, 

In the figure or draught which I haye drawne 
ſhewing how Ordinance may be planted to ding 
downe or batter the broade {ide or curtaine of any wall, 
Caſtell or Fort, the middle Ordinance placed on 
the middle mount or platforme, directhe againſt the 
obie& to be beaten downeg are called the peircers, 
and are onely to fhake and beate the wall, and the 
Ordinance on the two other fide mounts, or plat- 
formes ſhooting ſomething flanting, are to coyne or 
cut outthat which the Ordinance from the middle plat- 
forme doth ſhake or looſe, The Baskets ramd full of 
earth being placed betweene each peece of Ordinance 
are to defend the Gunners and Laborers from hurt of 
them that are beſieged, as afore I have ſaid. 

And further it is to be noted, that to batter the 
coyne or cullion point of any wall, two places 1s 


Tufficient to plant your Ordinance in. Alſo you may 


batter and beate downe the wall of a Towne or Ca- 
ſtell as well by night as day, fo as the enemie ſhall 
haue no time to builde. vp in the night that which 
was dung downe in the daie, as thus : Lay your 


peece or peeces, tothe marke inthe day light, and note 
: L 2 
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well whatdegree of the quadrant ſhe lieth at, which is 
ſoone done in putting the rule of your quadrant intorhe 
peecemouth,ſo laid againſtthe marke, letting a line and 
plummerfall tothe ground from the ſaid point of your 
quadrant, and at the lighting of the plummer on the 
ground, there driue inaſtake or wooden pin; and let- 
t ngaplumbe line fall likewiſe fromthe midle part ofthe 


'taile or breech of your peece to the ground, driue there- 


in another ſtake into the ground,then ſtretchaline from 
the ſaid 2 pinnes, ſoas the ends of the ſaid line may 
reach 2 or 3 yards further then the pinnes at each end, 
And there make them faſt in driuing a pin of wood or 
yron into the ground ateach end, then bringing your 
peece or peeces to lie {treight aboue the ſaid line or 
lines ſo drawne ( which is eaſily done hauing a lan- 


_terne*'with a cloſe couer) you may both charge and re- 


charge, and ſhoote aſwell by night as day, accordingto 
your deſire. 


How you may know the true weight of any number of 
sh-t, for ſeuerall peeces of Ordinance, how ma- 
ny ſoeuer they be, and how many Tun 
wereht they do all weigh, 


ueſtion, EE. . 

Suppoſe a Ship is loaden with Bullets to be caried 

to the ſiege of a Towne, &c. in which ſhip is 500 ſhot 

for whole Cannons, 800 demy Cannon ſhot, 900 Cul- 

uering ſhot, 1000 demy Culuering ſhot, 1100 Sa- 

ker ſhot 1200 Minion ſhot, and 1400 Fawcon ſhor, 

the queſtion is to know the true weightof all the ſhot, 
and how many Tun they do all weigh, 


Reſolution. 
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Reſolution. 

In the beginning of this treatiſe, I ſhewed how to find 
out the weight of any vaknowne bullet, bythe weight of 
a knowne bullet of thelike metrall, ſorhat multiplying 
the number of euery ſeuerall ſort by the weight that one 
of them weigheth, andadding all the produQts into one 
ſumme 3 and then deuiding that totall by 2240 pound, 
which is the pounds in a Tun,thequotient will ſhew you 
how many Tun all thoſe bullets weigheth, 


Example. 


 !Admit the Cannon ſhort weigh 60 pound a peece, 
by which I multiply 500 (the number of that kind of 


bullet) fo ariſeth 30000 pound weight, and then there 


is 800 demie Cannon ſhotof 32 pound weight apeece, 
which multiplied as before,makes 25 600 potid weight, 
And then there is 900 Culuering ſhor of 16 pound 
weight a peece, which makes 14400 pound weight. 
And then 1000 demie Culuering ſhot of 10 pound 
weight apeece,which makes 10000 pound weight. And 
then 1100 Saker ſhotof 5 pound weight apeece which 
makes 5500 pound weight, And then 1200 Minnjon 
ſhot of 3 pound weight a peece, which makes 3600 
pound, And laſtly, 1400 Fawcon ſhot of 2 pound 
weight a peece, which makes 2800 pound weight. 
All theſe ſummes added together makes 91900 pound 
weight, which deuided by 2240, yeelds inthe quotient 
41 Tun, and 60 pound weight remaining, 

In this order you may know how many Tun weight 
any number ofthotweigheth, ſo tharknowing how ma- 


ny Tun any ſhip's of- burthen, you may eaſily know how 


many ſhot will loade the ſaid ſhip. 
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How any Gunner or gunfounaer may by Arethmiticke 
Skill , know whether the trunions of the 
peecebe placed rightly on 
the peece or ot. 


Meaſure the length ofthe bore ofthe peece, from the 


mouth to the breech , deuide that meaſure by 7, and 
multiply the ſumme that commeth in the quotient by 3, 
the product will ſhew you how many inches or other 
meafure the trunions ought to ſtand from the end of the 
loweſt part of the concauity of the ſayd peece at the 


breech, 
And notethatthe trunions ought ſo to be placed, as? 
parts ofthe circumference of the peece may beſcene in 
that place whereas the trunions are ſer. 
Example. 
Admit the cilinder or concaue of a Cannon , or 0- 
ther peece of Ordinance be 10 foote £ long, I demaund 
where the trunions of the ſayd peece ought to ſtand ? 


Anſwere. 
Reduce the length of the concaue of the peece into 
inches, youhaue 126 inches, the which deuided by 7, 


the quotient is 18, that multiplied by 3, makes 54 in- 


_ ches, org footeZ, ſo farre ought the trunions to be pla- 


ced fromthe breech or loweſt part of the hollow conca- 
uity of the ſayd peece. 


Another way. 


- Or multiplying the length of the concaue of the 
peece by three , and deuiding the produtt by 7,thequo- 
tient will ſhew the true place , how farre the trunions 


ought 
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ought toſtand fromthe loweſt part ofthe bore or con- 
cauity ofthe peece. 


Examp le. 


126 inches the length of the concaue of the peece, 
multipliedby 3, makes 378 inches, which number de- 
uided by 7, the quorientis 54 inches as before. 

Andnote that the trunions of euery peece were in- 
uented toholdthe peece vp in her cariage, to moue her 
vp and downe to makea perfect ſhot , and to hold her 
faſt in her cariage, after ſhe is diſcharged: for if the tru- 
nions beplaced too neare the mouth, thepeece will be 
too heauy towards the breech, ſoas the Gunner appoin- 
ted to feruewith her, ſhall haue much adoe to raiſe her, 

to coyne her vpor downe ,or being placed too neare the 
breech, the contrary willhappen. 


How you may know what empty caske ts to be prouided 
ro ©03 or £471 y ouer ans peeceof Orainance ouer 
any riuer,if betes or other proviſion 

cautot be Tollen. 


Ic is thought ſufficient that 5 Tun of empty caske will 
fwimme and carry ouer a Cannon of 3 or goo0 pound 
weight, 4 Tun will carry ouer a demy Cannon, 3 Tun 
a Culuering , and 2 Tun a Saker, accounting all proui- 
ſions tobe made faſt thereto, as plankes, ropes, &c. ſo 
that kngwing what number of Ordinance is to be fer- 
riedor caried ouer any riuer, adding all their weights 
into one ſumme, by framing the Goldenrule , you may 
preſently know what empty caske is to be prouided to 


terry oucrall the ſayd OS at one inſtant, 
_—_ 4 Ws 
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Example. 

If a Cannon of 8000 weight require 5 Tun of empty 
caske, how much emptie caske is to be prouided to 
carry over ſo many Ordinance as is ſuppoſed to be 
100000 weight? 


Reſolution, 

I multiply 100000 by 5, fo arifeth 500000, the which 
being deuided by 8000, the quotient is 62 2, fo many. 
Tun of emptie caske is to be prpuided to carry ouer ſo 
many Ordinance as weigeth 100000 pound weight, The 
which empty caske made faſtheadrohead arowon each 
ſide, by ſuch as haue skill in ſuch ſervices, and planked 
aboue, would ſerue for a bridge to carry. ouer a whole 
Army with all prouiſtons therero belonging. 

All which neceſlaries in time of ſeruice, and many 
more,belongeth to the Maſter of the Ordinicec his office, 
to hauein readineſle, as alſo to be prouided of Trimmkes, 
Arrowes, Balles, and all kind of fire-workes, wet or drie, 
and thereceits for making chereof, As alſo engines for 
mounting or diſmounting of Ordinance, wheeles, Ax- 
eltrees, Bullets, Powder, Ladles, Sponges, Ropes, Sho- 
uels, Anckors, &c. Alfo it is the duety of the Maitter of } 
the Ordinance, the Maiſter Gunner, and euecry chiefe  « 
ofhcer or quarter Maiſter vnder them,to be expert inthe | 
Arte ot Gunnery, the better to teach and inſtruct their 
inferiors, the which withoutſome practiſe in Arethmi- 
ticke and Geometry they cannot well accomplith. They 
ovght to haue ſome ſight in the Mathematicwles, the 
better to teach and inſtruct ſuch as would ſhoote at all 
randons, to know what Ordinance 15 conuenient foran 
Army, or to batter or beate downe the walles of any 
Towne or Caſtell, ro know what powder and ſhot is to be 

prouided 
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provided for that or ſuch like purpoſe, what cariage 
horſes, labourers and other neceſſaries is to be allowed 
for the ſame. They ought to practiſe all Geometricall 
inſtruments, for the meafuring of heights, lengthes, 
breadthes, depthes, &c. TopraCtiſe how to conucigh 
mines vnder the ground, and how the ſame ſhould be 
truely wrought, to blow vp any Towre, Caſtell,&c. To 
know what length the mine will containe with all his 
windings to and fro.to the place appointed. To haue 
sill, in the handling -of all engines and inuentions be- 
longing tothe Ordinance. Toappointtocuerypeece of 


' Ordinance in time of ſeruice', Gunners that know 


perfectly howto mannage their peeces,tocharge,ſhoot, 
clenſe, ſcoure, wad and ram the fame, and what labo- 
rers are to attend thereon. To know in euery platforme 
appointed, how to place the baskets or gabbions , and 
what proportion of wideneſſe, height, orthicknefle they 
ought to containe : and thatthe Joopes haue their due 
proportion of wideneſſe, To feethat every Gunner be 


| able todiſcharge his duety, and not for fauouror affei- 


on to preferre ſuch as can fay moſt, and doe leaſt: bur 
that enery man be preferred to place of credite, and 
eſteemed according to his honeſt behauiour and skill in 
this ſingular Arte, That none be permitred to the pro- 
feſlion of a Gunner, but thathebe firſt truely inſtructed 
in the principalsofthe Arte, by ſuch as haue skil therein, 
Andnot tomakeor ſufter euery tagge and rag tobe a 
Gunner, as is roo much vſedintheſe daies in Townes of 
garriſon , whowas neuer praGtifedin the Arte, nor bath 
diſcretion nor defire ro-practiſe therein: a great number 
of ſuch have butonely the bare name of a Gunner, al- 
though their ſtanding hath bene of TOY time: for as a 
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great many of Marrinershaue ſaild 7 or 8 yeeres and yet 
tarre from a Nauigator, ſoa great many ſuch hate con- 
tinued inpay a large prentiſe-hood, andyet farre from a 

ood Gunner. Such intime of ſeruice would worke as 
the builders did at the Towre of Babel], when one cald 
for one thing, he had deliueredacontrary thing, In ſer- 
uice the Prince by ſuch isnot truely ſerucd,the Arteleſle 
eſteemed,and themſelues diſcredited. 

The Arte is like to a circle without end,or like toa La- 
beriath, wherein a man being well entced in, knoweth 
not how to get out againe, and therefore it muſt be ex- 
erciſe and induſtrie that muſt make a perfe&t Gunner, 
Many things here could I write pertaining tothe duecty 
ofa Gunner, andeuery officer pertaining to the Ordi- 
nance, but for as much as the ſame is not peculiar to 
this Arethmeticall creatiſe, and ſufficiently handled by 


other Authors,l omit. 


How to know the true time that any quantitie of Gun- 
 matchbeing fierec., shall burne, todo anex- 
plozt at any time deſired, 


Take common match,and rub or beatthe ſame a litle 
againſt ſome poſtor ſtooleto ſoften it, andthen either 


dip the ſame in ſalt-peter water anddrie itagaine in the 


{un,orelſerub it in alitle powder and brimſtone beaten 
very ſmall and made liquid with a litle Aquavitz, and 
dried afterwards., Now when-you would occupie the 
ſame,trie how long one yarde will burne, which ſuppoſe 
to be ; part of an houre,then 4 yards will be a iuſt houre 


in burning. Now ſuppoſe you haue laid fome powder or 


balles of wilde fire to burne ſome houſe, ſhip, mine, 


corne-ſtacks, &c, or that you have placedthe. ſaid pow- 
der 
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der or balles in ſome ſecret place to burne ſome thing 
youare delirous to ſpoile, and that you would be going 
trom the place 3 houres before it effe&, then binding 
the one end faſt to the balles, laying looſe powder vnder 
& about theſaine, or wrapping the one endlike a wreath 
amongſtrthe powder looſely, draw out the otherend, or 
lay it crookedly, or wrap it ſoftly about ſomething, ſo as 
one part doe nottouch another, and fire ir at the other 
end:which match ſo drawne or rolled, being iuſt 12 yards 
in length, ſhall kindle the thing youwould burne at the 
end of 3 houres, according to your deſire: for the rule 
of proportion ſheweth,thatit one yard require a quarter 
or 4 of an houre, that 12 yards of match will burne out 
in 3 houres, The like order you may obſerue, to anſwer 
toany time appointed, 

How by Arithmeticall skill you may know what number of 

 men,hoxſes,or oxen, us ſuf ficient to draw any peece 
of Artillerie,and how much enery one draw- 
eth a peece, ſo as theyall draw together, 
Queſtion. 

If 50 men be able ſufficiently to draw a Cannon of 
9000 pound weight, accounting carriage andall, I de- 
maund how many men is able to draw a Culuering of 
2500 pound weight, and how much euery man drew for 
his part?  Refolutron, 

I anfwere :If a Cannon of go0o0o pound weight, re- 
quire 90 men, the quotient ſheweth me that a Culue- 
ring of 2500 weight requireth 25 men to drawthe ſame: 
= deuiding the weight of the peece to bedrawne by 
the number of men appointed to draw the ſame, the 
quotient will ſhew you how much euery man drewto 
hispart (to wit) 100 weight, : 

l 2 
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T o know how many horſes ts to be prouided to draw any Peece 
of Ordinance, andhow much euery one araweth. 
Queition. 
If three horſes draw a Fawcon of goo weight, how }. 
many horſes will draw a Culuering of 3000 weight ? 
Reſolution, 
I fay as before, if a peece of goo weight require 3 
I horſes, whatwill a peece of 3000 weight ? and in wor- 
*303 king according tothe rule, the quotient 1s 10, ſhewing 
Þ i? that 10 horſes muſt be prouided to draw a Culuering | 
7 of 3000 weight. Alſodeuiding 3000, the weight of the 
22 ſaid peece, by 10 (being thenumberof horſes) there will 
Wo ſtand in the quotient 300, ſhewing the draught of each 
"Hh horſe. 
To know how many Oxen i to be prouiaedto 
araw any peece of Artillerie. 
It is tobe noted that 3 yoake of oxen is thought to 
drawas much as three horſes, and that 3 yoake of oxen 


| 1 | is ſufficient to draw a Saker of 1400 weight. 

"W145 How many oxen muſt be prouided for a Cannon of 

Y: 12 8000 weight ? tl 
ps | Reſolution. W 


In working as before, I find that 34 oxen, or 17 yoake Þ © 
x. 1,7 of oxen, will ferue to draw a Cannon of 8000 pound || 
2:"Y weight, And note that whereas there doth remaine 2 lit 
i parts ofa wholenumber,neither men, horſes, nor other 
cattell, can in any ſuch millitare queſtions be brought 
- intoafraCtion, butyet therule it ſheweth that 17 yoake 
of oxenis ſuffictent for the draught of a Cannd of 8000 
pound weight, when; yoake of oxen ſerue for todraw a 
Saker of 1400 pound weight, 


1 
"5 
* 
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If you deuide the weight ofthe whole Cannon being 
8000 pound weight by 34,the oxen appointed to draw 
the ſame, the quotient is 235 pound £:fo much did 
euery oxe draw, TR” 


| How you may wanting both oxenand horſes to draw anypeece 
of Ordinance, know preſently how many men is 
able ſufficiently to draw the ſame, either 
01 plaine or marrisb ground. * 


Queſtion, | 

I ſhewedin a concluſion before, that 3 yoake of oxen 
would draw a peeceof 1400 pound weight, and that go 
men would draw aCannon of 9000 pound weight; now 
if there want both horſes and oxen, or that you are 0c- 
ca{ioned to draw the ſaid peece through ſome marrith 
o | ground, whereas horſes and oxen cannot palle, I de- 
n | maund how many men is ſufficient to hale a Saker of 
1400 pound weight through the ſaid marith ground? 

Reſolution, : 

If a Cannonof g000 weight require,9o.men,to draw 
the ſame, I find that a Saker, weighing 1400 pound 
weight muſt haue 14 men to draw the ſame, and cuery 
ce || one ſhall draw 100 weight for his parr. | 
d | Indrawing Artillery through any ſoft marriih ground 
2 Bit is requiſite to haue in readineſle,in the Maiſter of the 
er {Ordinance his carts, which carrieth the prouiſions for 
hr [the Ordinance certaine hurdels of boords, or rather 
ke [flat bottomed boates, in which any peece of Ordinance 
>0 [may be placed carriage andall, and by force orſtrength 
7a (of men may be- drawne as eaſily, as to draw the ſaid 
peecc on the firme land, forthat the ſaid boate is apt to 
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ſlide or ſwimme on the ſoft owiſh, the ropes being made 
faſt to the foreſtearne orſtdesof the ſayd boates , which 
boates do ſerue alſo for cariage ofthe Ordinance , and 
all things thereto belonging,ouer any river or ſoft owiſh 


ground, &c. 


How you may by the rule afore, know how many ox - 
en will draw any peece:of Ordinance , if 
you want men and horſes. 


I ſhewed that 9o men is able to draw a Cannon of 
90co pound weight, and thatthree yoake of oxen will 
ſerue to draw a Cannon of 1400 pound weight: now 
wanting men and horſes, I ſay if a Saker of 1400 pound 
weight require 6 oxen, what willa Cannon of gooo? | 
and in multiplying the weight of the Cannon by 6, the 
number of oxen appointed to draw the Saker , and de- 
uiding that product by the weight ofthe leſſer pecce,the fÞ 
quotient is 38 oxen or 19 yoake, ſo many muſt beſhc 
prouided to draw a Cannon of 9000 pound weight, Þ { 


WO which weight deuided by the 38 oxen appointed toff y 
7 draw the'fame\,'the quotient ſhewerh that euery oxe Pc 
= drew 2:36 politid weight, 


How youmay wanting men and oxen to draw 
any peece of Ordinance know how ma- 
ny horſes u requiſite to 
draw the ſame. 


AlfſoInored before,that 3 horſes would ſerue to draw 
a Fawcon of 900 pound weight : I demand how many 


| hotles will ſerue to draw a-Cannon of 9000 pound 
7 weight? 


OF GVNNERIE. 81 
weight? In working as before,the quotient 1s 30,fo ma- 
my horſes is requifite forthat purpoſe: which peece,her 
weight deuided by the number of horſes appointed to 
draw the ſame, the quotient ſheweth that every horſe 
drew 3oo pound weight, In this order you may know 
what number of ten, horſes, oroxen , isable todraw a- 
ny peece of Ordinance, and what enery one ſeuerally 
doth draw, 


—- —— ww 


How to know how many 100 of Haberdepoize weight 


f any peece of Ordinance , or other groſſe 

ll weizht containeth. 

W | "Ie, 

dE Inthe concluſions afore ſer dawne , thou muſtnote 


2? | gentle reader, thar cuery 100 weight of molt things, is 
ic Þ accounted afterfiue ſcore ro the hundreth:burif thou be 
e- | deſirous ro know how many hundreth of tlaberdepoize 
1c Þ weightany peece of ' Ordinance or other igroſſe' weight 
De Þ corainerh,thou mayſt by Arithmetike ſoone bereſolued, 
| forcuery 100 of Haberdepoize weight containeth 112 
toN pound, the halte hundrerh 56 pound, the quarter 28 
xc pound, and the pound '2 6 ounces: fothat devidingthe 
weight of any great peece by 112;chou mayſteaſily know 
how many hundreth of Haberdepoize weight the fame 
containeth. | 
I would know how many hundreth of Haberdepoize 
weight is ina Cannon of 9600 pound weight, Ideuide 
the ſame by 112 as aforeſayd, and the quotient being 80 
£,ſheweth that a Cannon of gooo pound weight con- 


Whtaines 80 hundreth of Haberdepoize weight, one quar- 
anFer and 12 potind. | 


A Tun containeth zo00 of Haberdepoize weight, 
d | M 4 
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Howgoumay proportionally proout all ſorts of peeces 
\,.. of Artillerie for ſeruice whether they 
i *- . » Will H0Id of 00. 


:All- peeces that ſboote a bullet vnder 10 pound 
weight, and duely fortified with metrall, being thor 3 
times, firſt with the whole weight of the yron bullet, 
Secondly with £5 partes thereof, and laſtly with 3 partes 
of the ſame, will hold for any ſeruice, being charged 
witliber ordinarie charge, albcitthe ſaid peecc were dil- 


charged 100 times inone day. 


How your) find out the proportionall charge 
r ',  aforenamedasthus. 


.. Suppoſe apeece ſhoote a bullet of 6 pound weight, 
and that youdefire to know what 5-partes in powder of 
thewcight of the bullet is.: multiply the weight of the 
ſaid bullet bythenumerator 5i, and devide by the deno- 
minator 4, thequotientis your defire, 7 
Fpaili55: 07.41 Example. 

-: 6 multiplied by 5, is 3o :the ſame devided by 4, the 
quotientis7 5:The hke order youmult vſe in giuing her 
3parts'ih -powder to: the weight of the ſhot, and your 
quotient is 9 pound. | | us 


How toprogue aty peece that shooteth a bullet vnder 
X 50 pound werobt andaboue Lo pound weight, 
vs 3 8 s: (Xu E Van? | 


Any peecethat ſhooteth a bulletaboue 10 pound in 
weight,andvnder 50 pound; would for the firſt ſhor be 
charged with 2 parts in powder of the pellets weight:for 
the ſecond ſhor with 5 partes, and laſtly with the whole 
weight ofthe bullet. : 


Examp le 
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Example. 

Admit a pzece ſhootea bullet of 40 pound weight, 
the 3 partesthereof is 26 pound 3, and£s partes thereof 
is 33 pound 2 parts. | 

And note that in proovivg any peece of Ordinance, 
whether ſhe be ſeruiccable or not, her mouth would be 
mounted to 20 or 3o degrees of the quadrant, or there- 
about, 

To know how much one coyler rope , for the draught of 
any peece of Ordinance ts bigger then another, 
ana how thicke any of them is. 


Take the compaſle of the leſſer, and likewiſe the cir- - 


cumference of the greater, abating the leſſer out of the 
greater,the remaine is your deſire,which knowne by the 
rule of proportion you may find out the height orthick- 
neſle of the lefler. 

I DE Example. 

Suppoſe you haue a coyler rope of 6 inches compaſle, 
and another of 4 inches compaſle,abating 4 inches from 
6 inches the compaſle of the greater, reſts 2 inches, the 
diameter or height of the greater : which knowne, frame 
the rule of proportion ſaying: If 6 yeeld 2, what 4? the 
quotient is one inch 3 parts, ſhewing the true thickneſle 
or heightoftheleſler. 


To know how much one coyler ropes more then another. 


Take the compaſle of your rope, and multiply itin it 
ſelfe, and looke how much you would haue the other 
greater, augment your product by the ſame proportion, 
extrac&tthe ſquare roote,you haue your delire, 

Rev Example. 


A coylerrope of 6 inches compaſle ſquared, makes 


THF ARTE 


26 inches.Now if yon would haue one 3 times as much, 
then multiply 36 by 3, the product is 198, the ſquare 
roote thereof is 10 inches and ſomething better, and ſo 
thicke ought a rope tobe that is 3 times the compaſle 


of the other, 


How by knowing the waie ht of a faddome of one 
rope, tokrow the weight of a faddome 
of any other. 


A cable or coyler rope of 10 inches compaſſe weigh- 
ing 16 poundeuery faddom, how much will a faddom 
ofthatrope weigh,thatis 15 inches compaſle,and made 
of the ſame ſtufte?I multiply the greater in itſelte,ariſerh 
225, andthat multiplied by 16 pound the weight of a 
faddom of theleſler rope, ariſcth 3600, the which de- 
uidedby 109, being the ſquare of the leſſer rope, the 
quotientis 36 pound, and fo much will cuery faddome 
of the greater rope weigh. Inthis orderby knowing what 
a faddome of the greater rope weigherh, you may ſoone 
find what afaddome ofthe leſſerrope weigheth., 


How by knowing the quantity or compa ſe of any (mall 
rope, to find out the ſame in another that ts 
many times that bigneſſe. 


AdmitTI haue a ſmall rope of 3 inches compaſſe, and 
that itis required to know the height of another that is 
5 times thatcompaſle, I ſquare thenumber 3, ariſerh 9, 


' which multiplied by 5 makes 45, the ſquare roote 


thereof is 6 inches 7 : ſo high is the greater, The like is 
to be done of allſuch like demiaunds, 
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To know the weight of a whole coyler rope for the 
araught of any peece of Ordinance. 


Queſtion, 

There is a coylerrope of 8 inches compaſſe weighing 
12 poundeuery faddome, I demaund the whole weight 
of that rope being 20 faddomelong ? 

Reſolution. 

Multiply the number of faddoms in the rope ( being 
20) by the weight of one faddome, the product is 240 
pound weight, your deſire, 

Thelength ofa coyler rope fora whole Cannon ought 
tobe 70 taddomeor thereabouts. 

For an ordinary Cannon 64 or 66 faddome, and for 
a demy Cannon 60 taddome or thereabouts, 

Fora Culuering 40 faddome, a demy Culuering 36 
faddome, and a Saker 3o faddome, &c. 

To findout the ſuperficial content of the 
hollow concauity of any peece 

If youmulriply the length of the cilinder or bore of 
the peece, by the cftcumference of the hollow concaue 
aboutthe mouth, the product will ſhew youthe ſuperft- 

ciall content of thecilinder ofthe ſaid peece. 
Example. | 
A Cannonof 7 inches diameter hauing her concaue 
orhollow cilinder 12 foote in length, how much is the 
ſuperficiall content thereof ? | 
Reſolution, 
Reduce the length of the hollow concaue of the 
pecce into inches, ariſeth 144 inches, which multt- 
plied by 22 inches, the circumference of the concaue 


at the mouth of the peece, mm 3168 inches , the 
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ſi uperficiall content ofthe mettall compaſiing the con- 
caue of the peece, 


To find out the craſſitude or ſolid content of the 


cilinaer or concaue of any peece. 


Firſt you muſt by the rules taught inthe beginning of 
the booke, find outthe content of the baſe or plaine of 
the concauity at themouth of the peece, in multiplying 
:, the diameter inhalfe the circumference or elle ſqua- 
ring the diameter and. multiplying that product by 17, 
and deuiding the reſult by 14,the quotient will alſo ſhew 
you the content, the which multiplied inthe length of 
the cilinder ofthe peece, the product is your dellre, 

Example. 

The Cannon aboue named of 7 inches diameter, 
wroughtas is ſhewed, yeeldeth 38 inches £ at the baſe 
or circular content of her mouth, which multiplied by 
144 inches, the length of the cilinder,yeeldeth 8280 in- 
ches, the ſolid content of the concaue of the ſaid peece. 

If you deſire to know how many toote in ſquare mea- 
ſurethe ſolidecontent of the empty or hollow concauity 
of the peece aforenamed or any other doth containe, 
you muſt worke thus ; deuide the number of inches in 
the ſolide content thereof by the number of inches in a 
foote ſquare being 1728, the quotient is your deſire. 

Example. 

The ſolide content of the peece of 7 inches diameter 
aboue named, containeth 8280 inches, which deuided 
by 1728, the quotient is 4 2, that, is 5 feete in ſquare 
mealure wanting 15 inches. The like is to be done in 
any other peece, or inmeaſuring the cilinder or Cone 


in any other ſolide body, 


OF GVNNERITE, - p 


Hoy you may Arithmetically know how much any peece 
of Orainancets taper-boyed,or whether the 
ſame be taper-boreaor not, 


Put vpon your rammer ſtafteatampion of wood, that 
isiuſt the height of the hollow concaue of your pecce, 
and thruſt the ſame home intothe.peece ; if it go not 
7 Þ hometorhe breech, then the peece is taper-bored, if it 
- Þ go home thepeeceis not taper bored: it ſhe -betaper- 
{ bored, then pur on ſucha tampion of wood ypon your 
v Þ| rammerſtaffe, as may fillthe concaue of the peece in the 
f Þ narroweſt part where ſhe 1s taper-bored, and beſure that 
| it go home to the breech of the peece, and afterwards 
| with your compaſles, meaſure the diameter of either 
 tampion, abating the leſſer meaſure out of the greater, 
ſe Þ the remaine is your deſire. 

Wi Andnotethat the tampion atthe end of every ram- 
n- Þ merſtaffe, is to thruſt home the wad and bullet cloſe to 
thechamberor place where the powderlyeth, and every 
 rammerMafte ought to haue a ſponge attheone end, to 
| cleanſe the peece with, and a tampion of wood atthe 
| other end, to put home the bullet and wad with, in the 
| center of which ought to be a hollowſcrew wherein the 
Gunner may ſcrew in a wad hooke to vnloade any peece 


at his pleaſure., 


How to shoott in any morter peece. 


Morter peeces were inuented onely to annoy the ene- 
re [|my,when other Ordinance cannot be vied againſt them, 
in ſas being charged with ſtone ſhotto beate down the hou- 
ne Fes ofthe enemy,or to fal amongſt men being aſſembled 


together,or charged with balles of wild-fire to burnethe 
N 3 
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enemies ſhips,houſes , or corne. To make aperfe& ſhor 
in one of thele peeces , it is requiſite you know 2 things 
belongingrto the ſame{that is to ſay)how farre yourmor- 
terpeece wi:lcarry abullet, ora ball of fire-worke, as ſhe 
is roihoote at the beſt of the randon : and likewiſe how 
far it is from your peece tothe marke you intend to ſhoot 
at, which knowne you may make a perfect ſhot,as thus, 
Example. 

If a morter peece ſhoot a bullet or fire-worke 700 
paces,and that the marke which you intend to ſhoote at 
is but 500 paces; I demand at what degree of the qua- 
drant,ſhall the peece belaydat, to make a good ſhot ? 

Reſolution. 

To anſwer this andall ſuch like. reaſon and experience 
reacheth, that the leſſer groundyou intend toſhoot, you 
muſt raiſe the manth of your morter peece ſo many de+ 
grees aboue the beſt of the randon, as is ſufficient to 
reachthe marke deſired : and therefore I ſay if 700 paces 
require 4.5 degrees of the quadrant, whatwill 50o ?and 


\ thequotienttels me, thatar 63 degrees of the quadrant 


the mouth of the ſayd peece muſt be eleuatedar, to cauſe 
the bullet or fire-ball tolight accordingly, 
If you abate 45 degrees(being thebelt of the randon) 
from 63 degrees, that the peece was eleuated at, the re- 
maine is 18 degrees, & ſo many degrees of the quadrant 
was the mouth of the morter peeceeleuated at to react 
the marke. 
To know how farre or short any morter peece will shoote 
© fartheror shorter at the mount or diſmount 
of one or many degrees 
Queſtion. 
A morter peece that ſhoots 450 paces atthe beſt a 
190(- 
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the randon, I would know how much ſhorter ſhall ſhe 
ſhoote, being elevated one degree aboue the vimoſt 
rat: ge? 

Reſolution, 

Devide the diſtance of the vtmoſt range being 456 
paces , by 45 the degrees inthe beſt ofthe randon, the 
quotient is 10,ſo many paces will the ſayd peece ſhoote 
ſhorter, her mouth elevated one degree. 


How you nay know wverie neare how farre from your peece 
the bullet shalllight, the ſayd morter peece month 
being raiſed to what dexree you 
thinke good, 


Queſtion 
Suppoſe there is a Caſtell &c. beſieged, and that the 
Gunners had brought their Ordinance as neare as they 
would wiſh, ſo thathauing diſcharged the morter peece 
inthe former concluſion, at the mount of 6o degrees, 


| they find tharthe buller fals inor about the mids of the 


ſayd Caſtell or Fort. The queſtion is how farre it is be- 


| teene the peece andthe fallofthe ſayd buller? 


t off 
the 


Reſolution. 
You mult fi:{t ſceke what difference of degrees is be- 
tweene 60 and 45,and you ſhall find 15 ,then by the 
rule of proportion ſay,it one degreeabate 10 paces,what 


will 45 2 and you ſhall find 150- paces in your quo- 


tient, And in this order by the helpe of Arithme- 

ticke you may find how: farre it is from the peece to the 

markes. | | ip 

Allo it is poſſible to ſhoote ſo direQly vpright in a 
| N23 Fo 
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quiet, faire, and calme day, thatthe bullet ſhot out of 
your morter peece,(hal fall intothe peece mouth againe 
or hard beſides the ſame, if you raiſe the pecce mouth 
juſt to 90 degrees of the quadrant, which albeit it be 
not ſeruiceable, yet it is poiſtble to be done : For this'is a 


generall rule, that no peece of Ordinance whatſocuer 


can ſhootea bullet to continue ſtill in a ſtreight line,du- 
riag the motion of the ſaid bullet, except you eleuare or 
raile the concaue of the ſaidpeece direAlyrowards the 
zeneth of the skie, or elſe plumbe downe towards the 
center of the earth. \ 

The diameterof the chamber mouth in euery morter 
peece, ought to be equall to the ſemi-diameter in the 
mouth of the ſaid morter, - 

The length of euery chamber in a morter peece, 
ought to be once and a halte-the diameter of the cham- 
ber. 

The mettall at the breech of euery morter peece, 
ought to be fortified equall irithickneſle to the diameter 


of the mouth of the chamber within, and at the trunt- 


ons to the ſemi-diameter, and at the fore-part or necke 
of the peece, tothe . part of the diameter of the cham- 
ber mouth, | 

To mounta morter peece by the quadrant, ſome vſc 
to put the rule of the quadrant into the peece mouth, 
cloſetothe mettal], or inſide ofthe peece,noting at what 
degree the plummet hangs ; but for as much as there be 
many morter peeces a little taper-bored at the mouth, 
(I meane the diameter at the mouth is ſomething wider 
then it is within) therefore it is the beſt to haue a rulc 
made for the purpoſe, which among the experienced 


Gunners is common, the ſazd rule being abour 18 in- 
_ ches 
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cheslength, at the middle point- or pricke whereof is 
another thorter rule, framed artificially. about a foote 
long, ioynedcloſe, and falling perpendicularly on the 
longer rule, whoſe containing angle lighteth iuſtly on 
the middle point or mids of the longer rule, fromwhich 
point is drawne by Arte the £ partof a circle, and deui- 
dedinto 45 equall deuiſtons or degrees, ſoas the go de- 
gree ſtands iuſt on the center. or middle point of the 
longer rule :{o that laying the longer rule croſle the 
mouth of the peece, you ſhall preſently know at what 
degrethe ſaid morterpeece is eleuated at by the plum- 
mer, the peece being mounted at any grade aboue 45. 
And thus may you mount your morterpeece,to ſhoote 
at what degree you thinke good. The patterne of the rule 


this figure ſheweth, plainely drawne. 
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Hauing plinted Ordinance wpon any mount of platferme to 
beſiege any T onne,e*. and that you deſire to make ſome lt - 
tle trench or ditch about the ſame for the defence thereof, 
how you may know how much the earth and turfe that ts caſ# 
out of the ſaiddutth, hall raiſe a wall in berght, being 
laidorderlyat the brim of the ſaid ditch, onthe 
inſide thereof ,making the ſame wall 
to any proportion aſſigned. 


Queftion. 


Suppoſe the Generall commaund the captaine of the 
Pyoners, thata ditch be made about the mounts or plat- 


formes where the Ordinance plaies,making the ſame 18 


foore in bredth ar the brim , 12 foote in bredth at the 
bottome, and 8 foote indepth, and that the earth and 
turfe digged out of the ſaid trench be laid orderly in the 


inſide thereof at the brimof the ſaid ditch, ſo as a wall 


may be made in bredth at the bottome 12-tfoote, and at 
the op 8 foote, I demaund how high ſhall that wall be 


 whenitis finiſhed? 


| - Reſalntion, 
_ To workethis, there is a generall rule,(asthus.)Adde 


the wideneſle or breadth of the brim, and the breadth or 


wideneſle at che botrome together, the 2 of that addi- 
tion muliplied by depth of the ditch. the -product of 
that multiplication ſhall be your. deuident, or number 
tobe devided, Now to find the height of the wall, adde 
the thickneſle of the botrome of the wall which you 
meang'ro make, to the thickneſſe: os: bredth that you 
intend to make.it at the headz;the 5 of that addition 


| ſhall be your deuifore,, which deuſdenedenided by-thie 
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deuiſor, the quoticnt will ſhew you the height of the 
wall. 3 She 

Example. 

The trench in this conclu{1>n is ſaid to be 18 foote 
broad at the mouth or brim thereof, and 12 foote at 
the bottome , which 2 numbers being added , makes 
30, thehalfe whereof is 15 fecte, which 15 feete multi- 
plied by 8 feete being the depth, arifeth 120 feete for 
my devident. Likewiſe, adde twelue foote (the thick- 
neſle of the wall at the bottome) to 8 foote the bredth 
you meaneto make it atthe head, ſoariſeth 20 feete, 
the £ thereof is 10 feete' for my deuilor, (and ſothicke 
the ſaid wall will be in'the mids :the which deuident be- 
ing-120; being deuided by the deuifor 10, thequotient 
is 12, andſo many foote in height ſhall the earth and 
turfe caſten out of the trench aforeſaid, make a wall be- 
ing 12 foote broade at the botrome, 8 foote at the head, 
and 10 foote in breadth at the mids: the ſaid trench be- 
ing 18 foote broadatthe brim, 12 foote broad at the 
bottome, and 8 foote deepe. 

In this order you may find out the height, bredth, 
or depth of any ſuch like wall or ditch, in making the 
fameafter any proportion aſſigned. 


Briefe obſeruations of certaine principals in 
the Arte of Gunnery, fer euery Gunner 
to conſider of, to pradtiſe 


and learne, vis. 


To know what difpatture euery peece of Ordinance 
ought to'haue in ſhooting either at or within/point 
blanks,orwithan inchrule arany.aduantage. , + 

02 To 


Tovſea mediocrity in ramming and wadding, and in 
giving euery peece her due loading in powder and buller. 
To know the goodneſle and badneſle of powder, and 
how to mixe and make perfit good powder, and how to 


fine the peter,&c. 


To conſi1der the wind, whether it blow with you or a» 
gainſt you, or on any [1de of the peece, and how to wea- 


ther your peece to make.a good ſhot, 


To cor(1der the platforme , whether itbe flat, orelſe 
declining for che recoile of four peece, and whethet the 
marke be higher or lowerthen your platforme , as alſo 


to know the diſtance thereto, 


Toknow whether your peece be truly bored ornot, 
and how to make a pertect ſhot in apeece that is not tru- 


ly bored. 

To conſider whether the one wheele be moreglad or 
reverſe faſter vpon the axle-tree then the other, or 
whether-the one wheele ſtand higher then the other, 
leſt you do ſhoote wice. ; 

To know whether a ſhort peece will outthoote along 
peeceornot, keeping rhe lengthof the marke by the like 
fegrees ofthe quadrant, 

To know that leuelling with the quadrant towards a 
ill (che marke ſtanding higher then your platforme) 
'0u ſhall ſhoote ſhort: and tnooting intoavalley, you 
do ouerſhoote the marke , but ſhooting on a levell 
Sround you keepe the length with the quadrant,and how 
ou onght to lay yourpeece to make a perfect ſhot with 
hequadrant at euery marke, 

To know that gjuing leuell withan inch rule (which 

mecall the rule of flat) it is erronious inſhooting in 


eeces of contrary length, as alſoat ſeuerall markes: ob- 
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ſeruing one method. 
Tolearne to know the diſtance to the marke, and | 


what diſtance your peece will thooteat point blanke , or 


toinoote by. | 
To know whether the cariageor ſtocke of your peece 


have her due length or not , and whether the peece be 
truly placed therein or not. 

To conſider that in ſhooting diuerſe peeces from one 
platforme, to'diſcharge that peece which ſtands tothe 
ley wards firſt, and toſet your matchor fire euer on the 
ley ſide, and your powder on the wind hand, 

To know the true order in-mixing and making all 
kind of fire-workes, wet and dry. 

Toknow the height and weightofall peeces of Ordi- 
nance, afd whether the ſame Iye ſtreight in the cariage 
or nor, ; 

To know the height and weight of all bullets of like 
mettall, and the circumference thereof : and what pro: 

ortion abullet of one metrall beareth to the like or vn- 
like bullet of a contrary mettall. 

To know how much Serpentineor corne powder is 
requiſite tocharge any peece of Artillery. 

'Toknow whatneceſlaries belongeth to. any peece dl 
Ordinance,being inſeruice by land or ſeazas ladles,ſpon 
pes, hand-ſpikes , ropes, coines, &c, and what labourets 
ſhould attendcheſame, 116 

To know likewiſe what men, horſes, or oxen , is abi 
to draw any peece of Ordinance in ſeruice, or on-ti 
ſudden, 2p 

Tobe circumſpe& of lighted matches and cand 


&c. for feare of powder, being in ſea-ſferuice : ns 
cept 
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keepe 2 perfedt regiſter of every thing pertaining to 
your Ordinance, both what you have preſent, and what 
you haue ſpent, tokeepe your Ordinance drie within, 
and to hauein readinefle all kind of ferniceable fire- 
workes , which fire-workes ought to be made either in 
the boate or on land , but not in the ſhip for feare of 
had Lwiſt, 


To know the vie of all Geometricall inſtruments be- 


longing tothe profeflion ofa Gunner , as alſo to haue 
ſome ſight in Arithmeticke ana Geometry, therebyto 
ſhoote at all randons, and how to mannage and handle 
allengines, forthe mounting or diſmounting of any 
peece of ordinance, in or out her cartage, &Cc; 

' Td know thateuery peece ought to.be as thicke of 


merrall in euery part from the loweſt part ofthe con- 


caue at the breech, to that part ofthe chamber that 


holds thepowder, as the bullet dueto thar peece is in 


height. 


 Abreuiary of certain ſecrets inthe Art of Gunnery. 


Abullet violently driuen out of any peece of Ordi- 
nance by the force of the powder, flieth ſwifteſt and 
ſtreighteſt-fromthe mouth, till ir be paſt { the diſtance 
of the levellrange. 

The great noiſe or rore that the peece makes in deli- 


vering the bullet (or diſcharged without bullet) ariſerh . 
betweene the ayre within the peece, violently driven out 


mto the open airebythe force of the fire (the Petre or 
Maiſter being refolued into awindie exhalation.) And 
according to the quantity ofthe fire andaire, burſting 


out of thepeece, ſo isthe cracke more orleſſe. 


Any bullet ſhot out of a-peece lying leuell, doth 
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fliemore heauily , and worketh lefle eftein piercing an 


 6bie&, then when the peece is cleuated at any degree or | 


degrees of the randon, 
A heauy buliet violently mouing pierceth ſorer then a 


lizhter bullet, hauing the like motion, 

 Abulletof lead ſhall worke as grear effeC againſt an 
obieR, as the like bullet of yron, hauing the like motion, Þ 
by reaſon of his ouerplus of weight, 

A bullet ſhotour of any peece of Artillery, will picrce 
more agaiatit any thing landing firme, then againſt a 
moucable obie&, and ſhot at an obiet a reaſonable di- 
ſtance from the peece, will pierce more efteQtually, then 
ſhot at the ſame nearer hand, 

Euery bullet dothmake a long or ihort range, accor- 
ding to theelenationofthe peece out of which it isſhot, 

A bullet flieth cuerfurtheſt in his ſtreight tnotion (or 
inan inſenſibleſtreight line) the higher that the peece 


| 1selevated at the mouth. 


Anypeece diſcharged twiſewith one and the ſelfe like 
quantity of powder, wad, and bullet, hauing one and the 
felfe like proportion in ramming and wadding , and 
ſhot at one like degree of randon, the peece of like tem- 
perat either ſhot ſhall make like ranges , but the ſayd 
peece diſcharged as afore , but not of like temper, ſhal 
make ſeuerall grazes. = 

Two peeces in all reſpe&sequall, ſave onely that the 
one is ſomething longerthen the other, diſcharged with 
one like quantity in powder and buller, ſhall make ſeuc- 
rall grazes, according tothelength of thecilinder ofthe 
peece, the longer ſhall outſhoote the ſhorter, 

Two peeces in all reſpets equall, ſaue onely 1 


length, diſchargedat a marke of cquall diſtance "oP 
CAC 
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each peece , and being within the range of both peeces, 


the bullet ſhotour ofthe ſhorter peece, ſhall graze or 
beate the marke, before the bullet ibot out ofthe longer 
cece. | o':, 1401 15hwog 

c Two peeces proportionall-in all reſpe&s',-being dif- 
charged with onelike quantity andkmd of powder, bur 
differing in bullet, as the one yron : the other lead. 
and both bullets of ike height, ſhall make ſeuerall ran- 
ges,the'yron bullet (hall outflie the Jeaden bullet, but &if- 
charged with a bullet of mettall ;and afterwards with a 
like bullet made of wood, obſerning one and the like 
quantity in powder ateuery ſhot, the bullet of wood 
{hall not flie fo farre as the like bullet of mettall. 

A peeceany whit cleuated at the month, willſhoote 
further in an inſencible ſteight line, then lying level! : 
and by how much more any bullet is driven more ſwif- 
ter throughthe ayre, by ſo much it is made the more 
lighter in the mouing or dritt thereof. "21erſ 

Two pecces alike in euery reſpe&, ſhotwith onelike 
bullet, but different quantity of powder, ſhall makeſe- 
verall ranges . Alſo the ſaydpeeces and bullets equall in 
all reſpects, and the powder alſo in quantity equall, ſa- 
ving that the mixtures of the ſayd powder isnot alike, 
ſhall make ſeuerall ranges. y 2 ( 

One peece diſchargeddiuerle times with one like bul- 
let, firſt with the quarter ofthe weight of the bullet in 
powder,after with halfe the weight, thirdly with 2 parts 
ofthe weight, and -laftly with the whole weight of the 
bulletin corne powder, andthe ranges differing atpoint 
blanke noted , the ranges atthe vemoſtrandon differing, 
{hall be proportionall, one method in charging, &c. be- 
ing obſcrued. Th 
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Toeuery peece of Ordinance, according to the pro- 
portion of the diameter, length of. the cilinder, and 


weight ofthe bullet bel6ging therero, there is a due qui- 


tity of powder to be aliowed , fothat charging the peece 
with more.orJefſethen the ſayd due proportion,thall ra- 
ther hinder then further rhe bullet in his furtheſt range, 

By how much the merttall of any peece is made hot- 
rer by often ſhooting , then it was before you made the 
firſtſhot,by ſo much is the contaue or bore of the peece 
made more attra&iue . the mettall more dulled' and the 
peece worketh eſſe efteCt then inthe beginning, 

- Allpecces in whoſe mettall is mingled moſt tin, lead, 
or copper, is more attractine a great deale then thoſe 
peeces in whomis put moſt be-mertall, 

A braſle peece made hote with often ſhooting, is 
more apt to breake then when it is cold; and any peece of Þ 
Artillery is more apt to breake at the firſt or ſecond ſhot 
ina hard froſt being cold, then made hote with often 
ſhooting. 6234 Þ : TOI 

Any peece of Ordinance diſcharged , having her full 
charge in powder , will range and pierce further, then 
wanting any partthereof; and hauing alittle quantity 
more then her due charge in;/powder, will ouerſhoot the 
other, but itwill daunger the peece; but doubling the 
weight of the bullet in powder, thall ſhooteleſſe ground 
then hauinga meane proportionall charge in powder 
(co wit betweene 2 parts and'the whole weight of the 
bullet) for that the-cilinder'of 'the peece is roo muct 
choked, andthe bullet driuen out into the open aire. be- 
fore the powder be all fired. 

Euery pecce of Artillery ought to haue her conue- 


nient length and weight of mertall, according to the 
prof 
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proportion ofthe diameter orbore of the ſame, andbe- 
ing made longer orſhorterthen her ſayd due length,will 
ratherhinder then furtherher vemoſtrange,' 

Any peece of Ordinance made hote through'tnuch 
ſhooting, will neither range ſo farre,nor pierce ſo deepe; 
as being temperatly cold. 97 SF BEI 

No peece of Artillery can ſhoota bullet to range ſtill in 

aperfed ſtreight line,except you ſhootethe ſame either 
drely vpright towards thezeneth of theskie, orelfe di- 
rectly plumme downe towards the center of the earth, 

The right line of the vtmolt randon in all peeces , is 
morethen the right line of the leuellrange; and the right 
line of the vemolt range ,is not ſo much as the right line 
of go degrees. 

The vtmoſt range in all forts of peeces, is notat iuſt 
45 degrees of randon, as Tartal/ia and diuerſe others do | 
affirme, but ſhooting with the wind in a quietor calme y 
day, is at or about 45 degrees, butthe wind againſt, or | 
| on any fide, or rough,or the airethicke,&c. will range as 
| farre ator about 4o degrees. | 

Twopeecces in all reſpects equall ſaue onelyinlength, 
diſcharged with alike quantity in powder,wad, & buller, 
and ſhot at a marke within the reach'df both peeces, 
mounted at like degrees of randon with the quadrant,the 
ſhorter peece ſhall outſhootethe longer. 

The right lines made by: any 2 peeccs atone degree of 
randon diſcharged, are proportionall te the ranges of 
their bullets at 's ſaine degrees of randon,and the right 
lines made by any 2'/peeces at any randon , are propor- 

 tionall totheir vtmoſt ranges. : 

Any peece of Ordinance firſt diſcharged with the 
whole weight of the bullet inSerpentinepowder,& after 
FA 
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diſcharged with 4the weight of her buller , in ſuch corne 
powder as ſhall cauſe the PEecce to range the ſame 
ground : and laſtly diſcharged with halfe the quantity 
ofeither ſort of powder the ſecond ranges ſhall notbe 
equall, although the manner of charging and temper 
of the pecce be allalike, 
_ [Three peeces in all reſpects equall, ſaueeuery one Cx- 
ccedsother in like proportion inlength, the vtmoſt ran- 
ges of their bullets ſhallnot.be alike proportionall, al- 
thought! ie forme of charging be vniforme and alike. 
A peece twiſe charged, fir{t with an yron bullet fit for 
the ſame peece, andatter with aleaden bullet of the like 
weight, bur differing inheight, andwith one and the like 


quantity in powder and wad,at either time the yron bul- 


let thall outflie the leaden buller. 

' Apeecediſcharged firſt withan yron bullet, and af- 
ter with aleaden buller of like height, and at oictuls time 
diſcharged withthe weight of the buller in Serpentine 
powder, ſhall make vnequal] ranges. 

A pcece twiſe diſcharged art like degree of randon, 
fit{t withan yron, and then with a leaden bullet, and af- 
rer diſcharged with any other quantity of powder, the 
ranges of the. bullets {hall not xctaine the ſame pro- 


POrtion;./ ;- 
If 2 peeces we one -lenpth but Sninain bore , the 


_ onediſcharged withan yron,the other witha leaden bul- 


let at one like randon hauing the weight of either bullet 
in courſe; powder,.de,range: both alike. ground , and 
the ſayd peeces after dilcharged with halfe the weight of 
their bullets, of the ſame or ayy other powder, (hall not 
range one like diſtanceofground., 


Two peeces of one © metal and lengrh,but of different 
©  bullers 
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bullets equally mowed, diſcharged with any like quanti- 
ty of one powder, thall not range iuſtly one diſtance of 
ground, | 

The proportion of the different ranges, that yron and 
leaden bullzts make, being found by experience in any 


{| one peece of Ordinance, the ſame proportion will not 


hold ina!l other peeces of Ordinance of contrary length, 
that ſhootes the ſamelike bullet. 
Any peece of Ordinance being thicker of mettall on 


| the one {ide then onthe other, diſcharged ata marke, will 
| caſt the buller towards that (1de, that isrhickeſt of mettall, 


Two peeces of contrary length, but of like diameter, 


| having both one like charge, being ſhot off at a marke 
| within the reach of both peeces.giuing Jeuell with aninch 
| rule, at one like height of the rule, ſhall make ſeuerall gra- 
 zes, the ſhorter peece thall outſhoore the longer. 


Any peece of Ordinance will conucy the bullet more 


| ground, her mouth cleuared at 18 or 20 degrees, then 
from the ſayd grades to the beſt ofthe randon , although 


there be 7 degrees vantage inthe latter, 

Any peece of Ordinance hauing her due loading, will 
conuey the bullet morethen ftue runes the diſtance of her 
eucll range. 
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ATable ſhewing the contents ofthis booke, 


T able of the deminite parts v/ed in menſurations, 'E 
A table ſhewmg how to weigh any great quaniity vv1th fevv 
weiohts. 2, 
How toextrat the cubuhe radix or roste of any number , and how to 
find a true denominator to the cubicke remaine,, ana how to prone if 
you worke right or not. 4.5. 

T heoremes, ſhewing the proportion betweene a bullet of one mettall, to 
a bullet of comrary mettall,and bet weene the azameter and circum 
ference thereof, cc. 8, 
How by knowmg the true werght of any bullet , and diameter of the 
peece due for the ſame, to find the werght of any other ballet of like 
mettall belonging ta a contrarypeece of Ordinance. 8, 
How by the knowne weight of any ſmall bullet , you may find out the 
weight of a greater, and how to prone if you worke right or not, 9g. 
By knowing the weight of any bullet , whoſe diameter containeth both 
whole numbers and broken , how to find the weight of any other of 
hike mettall. 10 

By knowing the diameter height and weight of aniron bullet , to find 
the height and weight of a bullet of marble ſtone : ar contrariwiſe, 

by knowing the height and weight of a bullet of marble ſtone , to 
find the weight of the like bullet of won. II, 
By knowing the weight and diameter of an iron bullet , to find tht 
height and weight of a leader. bullet of the ſame proportion : or con- 
trartwiſe, by knowing the vverght of a leaden bullet , to find tht 
vveght of an iron bullet of lhe height. I 2, 

T 0 find ont the werght of any bullet made of marble ſtone , by knowing 
the weight of the hike bullet of lead, or elſe by knowing the woerght of 
any leaden ballet, to find out the vveight of a bullet of marble of like 


arameter, 12, 

T o find out the circumference of any bullet or ronnd body,e+c. 13. 
By knowing the circumference of any bullet, how to find out the diame* 
ter thereof. 14 

T 0 find the ſolid content of any bullet or plobe, 15, 
T 0 fd the [uperficiall content of any bullet. | T5: 
| Ti 


| By knowing the weight and height of any one bullet,to finout the true | 


Hovv you may eArithmetically find the dtameter or height of any bul- 
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To find out the circumference of any circular body dinerſe wvaies, 16, 
Howv to find the ſuper ficiall content of any round body , as bullet or 


lobe ainer/e vvaies, | I7. 
Hovwvy to find the craſſitude or ſolid content of any bullet, Cc. armerſe 
Wayer, | 18, 


By know!mg the arameter and vveight of any bullet ,Oc.to fiad has hes. * 


meter of another of lhe mettall , that ts twice the weight of the 
ER | 18. 


| Howv you may dimer ſe vuaies Geometrically find ont the vveight of any 


21h 0wnec bullet, that « double the vueght of a knowne bullet , and 
havv to prone the ſame concluſions by numbers, 19.20, 
By knowmg the ſuper ficiall content of the flat or plame of any cwcle , to 
find our the ſuperficiall content of another, that 2s twi/e the atameter 


of the firſt, | 23. 


vverght of another that t rwiſe the height of the former. 2 


let, and to knovv hovu much any one bullet ts higher then another, 
vorthont any callapers, 2 


eA table ſhewing the wweight of all iron bullets, from the Fawconet to 


the Cannon,in Haber aepoize voeight. 26. 
Hovv you may Arithmetically knovv the true breath of the plate of 


any ladle due to any peece of Ordinance, by knowmg the diameter of 
the bullet fit for the peece, 27%, 


How to make a ladle for a chamber-bored peece. | 28, 


T o find ont the height of the diameter of the chamber in any chamber- 
bored ( annon , or other peece : and hovv to find out the thichneſſe of 
 mettall, round about the chamber therecf, 29, 
Hovv yourmay Arithmetically knovy whether the cariage for your 
peece be truly made or not, and hovv the Cariage for any peece of 
| Ordmance ought tobe made, 30. 
By knowing, the vveight of any one peece of Ordmance, to find the 
vvciokt of any other, : 21. 
Hovy by Arithmericke skill you may knovy hovu much of exery kind 
of mettall 5 11 any braſſe peece of Ordimance, 33. 
Howy ro knovy hovv farre any peece of great Artillery wvill conney 
her bullet at rhe beſt of the randon, by knowing the utmoſt range 
LN 4 
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and point blanks of another peece , aud by the ſame rule hoavy you 
may kuovy hyvv furre any great peece wvill range at pount blank? 
and vtmoſt rannon, 35s 
T o knowy how much a bullet of yron wwill flie further then the lhe 
bullet of lead , betng diſcharged the ont after the other out of any 
great peece, vvith one ligze quantity im powder, 36, 
By knowing hovv much powder 15 [uſſicient to charge any one peece of 
Ordmance , to knovu hovy much of the ſame powder vtull charge 
any other peece of Ordinance, 37. 
By knowmg hovu much Serpentine powder vvillcharge any peece of 
Ordinance, tokhnovy hovy much corne powder wvill do the bikes: or 
conrariwiſe, by kaowing h8vu much corne powder voull charge a- 
ny peece, toknovy hovu much Serpentine powder voill ſerne, 38, 
By knowing hovv farre any peece ſhootes vvith her due charge of pow- 
der,to gue aneare eitimate houv farre the ſaydpeece v11ll ſhoote, 
wvith acharge more or leſſe in powaer then the other, 29. 


 Hovuv by knowing howvwuch powder a fewv peeces of Ordinance hath 


ſpent, being but a fevv times diſcharged, to knovy hovy mach 
powatr a great namber of the hke peeces vol fhend to be often 
aiſchargea. 40, 
Hovy to knovv hovv much powder every little cacke or firken 
0ught to containe, and hovy many of thoſe carkes doth make a Laſt 
of powarr,and hoVv many ſhootes any quantity of pawder vill be 
for any great peece of Artillery, 41, 


By knowing hovv many ſhoates a firken of powder voull make for. a 


Culucring , to knovv hovv many ſhootes a Laſt of powder vuul 


make for a (, annon. © 41. 
T o knovv hovvu many ſhgotes of powder vvill bein a praund barrel, 


for any peece of Ordinance. 42, 
Hovv you may Arithmetically knowy wwhat proportion of enery re-fj 
ceipt ts to be tahen to make perfe(t good powder: vuhat quamity /0-Y 
ener you vuould make at a tewme. 43: 
Howu by Arithmetiche skillyou may knovy hovy voith one and the 
{elfe like charge in powder and bullet , hovy much farre or ſhort a- 
ny peece of Ordinance vuill ſhaote, m mounting or diſmounting he! 
any degree , vohereby you may knovv hovv farre your peece vvil 
ſhaote at any degree of the ranaon , by knomgng hovv farre ſhe $9 
reac 
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reach at the vtmoſt randon. 46, 
you By knowing the diſtance to the marke by the concluſion abone , you 
hs may know whether your peece will ſhoote ſnort or oner the 
3 Fo marke,or you may krow houv farre any marke # from your plat- 
lthe forme,bemg vouthin the reach of your peece,onely by knowing the 
any a:ftance of the utmoſt range of your peece , andthe degrees ſhe ts 
36, elexated at. E: 46.47. 
2 of Hovv to make a table of randons, or 70 very neare to knovy the 
Ir ge true range of the bullet, out of all ſorts of great peeces of eAr- 
37. eullery, being mountedfrom degree to degree. 48. 
e of Hovv you may Arithmetically knovu hovu much Vviae, ouer , or 
:07 ſhort any peece Twill (hoote from the marke, by knowing the di- 
ea- ſtancero the marke, and hovv your peece i layd to ſhoote at the 
38, ſayd marke. 51s 
ow- Hovy to lay your peece to make a ſtreight ſhot at any marke, Fl. 
te, Þ In ſhooting at any marke vouhin point blauke , not diſpartmng your 
29. Þ peece, ro knovv hovufarre the bullet vuill flie ower the ſayd 
bath marke, onely by knowing the diſtance to the marke. +2 
ch k Hovvtolay our peece point blanke vouhout tut rument. 54. 
}fren Howy you may Arithmetically arſpart ary great peece of eAriullery 
40, amner/e vuares, En 54. 
ken |  Howv by eArithmeticall shill you may mount any great peece by an 
Laſt mch rule to 10 degrees of the quaarant if you vvant a quadrant 
it b:Þ or other inſtrument. | 55. 
41, Howvu you way knovv the true thickneſſe of mettallin any part of a- 
for. a ny great peece of Ordmance aiuer ſe Vuaies, | 58.59. 
vuill þ Hovv to make a good ſhot in apeece that #s not truly bored, or to 
Al. hnovv hovu much ary pecce wull ſyoote amiſſe,that ts thicker of 
rrell, mettallon the one ſiae then on the other, if you knowv the aiſt ance 
4% to the marke: & hovy to remeay your peece,being thicker of met- 
py re- tall in ore part then another, to make her ſhoote ſtreight, <0. 
ity (0- T oknovv the different force of any 2. like peeces of Ordmance plan- 
43. ted again(t an abieft,the one being further off from the ſayd 0b- 
id the zett then the other. 62. 
a Hovv you may haning dinerſe hinds of Ordinance to batter the | 
” ber wuals of any T owxe or C aſtell, &ce tell preſently hovo much [ 
agvil powaer wuill loade all thoſe Ordinance, one or many tunes, G65. 2 
e Vu) | | | # 
reach + 
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©7408 Hovv you may knovv the true voeight of any unmber of ſhat for [e- 
uerall peeces of Ordinance, howv many ſoener they be , and howv 
many T un vveight they do all vveigh, 70, 


L Hovu any Gunner or gunfoundecr ; may by Arithmeticke Skull 

{ know vuhether the truntons of any peece be rightly placed on the 

| 12 peece or not, 72. 
1  Hovwy you may knovy vohat empty carke ts to be pronided to boy 
by or carry ouer any peece of Ordmance 0uer any riuer , if boates or 

bi: other prouiſion cannot be gotten. EEG > & 
'' Howvv to hnovv the true time that any quantity of gun-matchve- 


ing fired ſhall burne to do an exploite, at any time deſired, 76. 


i Hovy by Arithmeticke skill you may knovv vohat number of men, 
g horſes, or oxen, ts [ufſicient to dravv ay great peece of eArtil- 


lcry, and havo much enery one drawcth, ſo as they all do their in- 
[ _ aenor, 5 FT 
{ T 0 knovy hovv many hundreth of Haberdepoize woeight any peece 

{act of Ordinanceor other groſſe vveight containeth. 81. 
| 70 How you mayproportionally prone all ſorts of peeces of Artillery for 


WEL [ernice, wohether they wuilthold or not. 82. 


'K T o hnovy hovv much one coyler rope ts more then another , for to 
;  dravv any great peece of Ordinance. 8. 
By knowing the wetght of a faddome of one coyfer rope , to know the 
vveight of a faddome of any other. 84, 

By knowing the quantity or compaſſe of any ſmall rope, to find out 
the ſame in another that is many times that bigneſſe, and hovvto 
fiad out the vyeight of a vohole coyler rope, for the aranght of 
ary peece of Ordinance. , 84. 
To find out the (uperficiall content of the hollovu concatity of any 
eece. 35. 

To findout the craſſitude or ſolid content of the culinder or OD - - 
ty of any pecce, and how much the ſame containeth in ſquare 
meaſure. 86, 
Mow you may knovo how much any peece of Ordinance ts taper-bo- 
red by « Aruhmeticke kill, or vuhether any.great peece of Or- 
dinance be taper-bored or nor. 87. 
Atable woherein you may knovu the names of all peeces of Artil= 
lery, their height and vveight, and thickneſſe of mettall in any 
pars 
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part of them, and vvhat men,horſes,or oxen,ts [ufficient to araw 


the ſame ,and the height, vveight, and compaſſe of the bullet be- 
longing to enery peece : and hovu much powder voill charge eue- 
ry of the ſayd peeces, and the length and breadth of the ladle fit 
for anypeece, and hovv thiche, broade, long, or acepe the cariage 
of euerypeece ſhould be , and hovv long enery coyler rope ſhould 


be, for the dranght of any great peece of Ordmance. 87. 
Concluſions for ſhooting m moxtey peeces. = -- 
T 0 knovv hovu mach further or ſhorter any morter peece will 

ſhoote at the mount or d;/monnt of one or many degrees, 38, 


T 0 kno'vv very neare hovv farre from your peece the bullet ſhall 
light the morter peece raiſed at what degree you thinks good. 89. 


N otes to be learned concerning morter peeces, 89, 


To know how much the earth and turfe that is digged & throwne 


out of any aitch, ſhall make a defencible ramper or vvall at the 
brim of the ſayd ditch , making the ſame to any proportion aſſig- 
ned for the better defence of the Ordinance-intime of ſernice. 93s 
Certame bri:fe obſeruations of certaine principals of the Art of 
Gunnery, to be knowne of enery gunner : with a breniary of cer- 


zame ſecrets of the ſame Art , very neceſſary for all profeſſors of 


the Art of Gamiery, 94. * 
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pall pointes belonging to the arte. 


of Gunnerie. 


D 05H Reade inT artazliaof Powder that 
S && ſhall makeno noiſe being fiered 
(& out of anie peece of great Ordi- 

EX nance,wherehefaith it is notlaw- 

2 full to be vſed.neither to ſhew the 

C=&Y making of it, but Iam affuredhe 


=y 


? © # neucrburnt none of it:for he doth 
| confeſle in his Epiſtle to his booke 
that he neuer ſhot in any. Peece.. Alſo I haue heardit 
confidently affirmed, thatthere is forciblepawder (of 
a white colour as they ſay) the which being fired ourof 
ante peece of Ordinance, the Peece hauing had her due 
loading thereof, it ſhall makeno rore, cracke or report 
(as wetermeit:) bur I neither beleeue the'one nor the 
other. For fay , it is impoſſible to make Powder that 
ſhallburne-&haue any force, butthat the flamertherof 
being reſolued into a windiefubſtance, encloſed with- 
in the concaue of the Peece,, violently thruſting it ſelfe 
out of the Peece into the open aire, muſt ofneceſlitie 
giuca rore orcracke, more orleſſe, in proportion to 
that aitie ſubſtance fo fired and compacted within the 
Peece': many examples I could alleadge for further 
proofe hereof. 6. 
The vertue and force of Gun-powder conſiſts in the 
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Salepeter, forthe brimſtone and the cole is but onely to 
maintaine the flame thereof: for the Brimſtone it ſelfe 


is aptto flame with any ſparkle , and once flamed, cau- | 


ſeth the Matter or Saltpeter to flame, The cole is apt 
tokindle or burne with any ſparkle , butnot to flame, 
yet maintaineth the flame of the other two materials, 
The beſt Matter is that whichis refined without anie 
fatnes. The beſt Brimſtone is that which hath no droſle 
init. And the beſt cole arethoſe thatare made of the 
ſofteſt and lighteſt wood, Theſe three marerials being 
pounded verie fine , andtheir true proportioned partes 
mixedand wrought accordingly by ſuch as baue skill in 
the arte , makes perfeCt good powder : the vie whereof 
was neuer better knowne thenin theſe preſent daies:the 
goodnes of any powder may be knowne by the colour, 
by the taſt of the toung, and by the burning, and a man 
may make as much and as little thereof at atime as he 
pleaſeth , hating proviſion of furniture for that pur- 


pole. 


Anie Peece diſcharged diverſe times with moiſt | 


L 
| 


powder, will ſooner heate then being diſcharged the | 
bke number of tices with like quantitie of fine drie | 
powder: forthe moilt powder is longer in burning and | 


cauſeth the peeceto worke lefle effect then if it had bin 
coarged with like quantitie of drie powder. 

It you haue by experience found that your powder is 
aot forcible, the neareſt way to ſtrengthen the ſame i3, 
by putting to euery pound thereof one ounce of refined 
Matrer finely pounded, and then moiſtening the ſame 
with vinegeror rather the water. of Saltpeter, and bea- 
tingtheſame ina morter orother veſſell as finely as you 
can, with a woodden peſtell ( for it is daungerous to 

| beate 
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being vncoated, 7 artalia af 


tothe arie of Gunnerie. | 
beare the ſame with any iron toole forfeare of a ſperke) 
and ſifting the ſame through a verie fine ſtye , 'corning 
and drying the ſame, irwill be of more force a grear 
deale then it wasat the firſt time. Some do make excel- 
cellent good corne powder, fo fine, that the cornes 


| thereofare like Thimeſeed. 


I hauc read and hard ſome of that opinion,thar if a li- 
tle quicke-ſiluer be put in amongſt thepowder where- 
with any peeceis loaden, &a cloſe wad thereafter, that 
that peece ſball give a greater report then ifſhe had 
bene charged with the ſame like quantity of powder & 
wad and wanting the quick-ſtluer , the whichI did ex- 
periment ina Calliuer, but could perceiue no! ſuch 
matter. 

It youwold outſhootany other man in anyone peece 
of Ordinance , the peece to be loaden at either time 
with one like quantity of one like powder, wad & bul- 
let, anddiſcharged at onelike randon: then after you 
haue loaden the peece with her due ofpowder, putthe 
ſamecloſly home with the end ofyour rammer ftaffe, 
and after make around wadas hard andcloſe as you are 
able to thruſt home to the powder ,/and piit yourbul- 
letcloſe home to the ſayd wad, but puitnowad after it, 
ifthe marke lye ſo as thepecce mouth be any whitele- 

uated: otherwife putin alittle wad after the buller; to 
keepe the bulletcloſe rothe wad inhis rightplace. 

Alſo if you take ſtrong canuas ſoaked 'noyle, and 
ſow the ſame cloſe and roundabout the bullet; thatthe- 
bullet may fill the- hollow cilinder ofthepeece, and 
put the ſame cloſchomeas afore, that bulletwillrange 
further then being diſcharged hauing aleffe w-d, and 
ſs 4 thepowder put 
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into the peece and ramd; home to the breech, bein 
boredthrough with a ſtaffe of an inch or 3 in rhick- 
neſle, tothe breech of the pecce, and after acloſe wad 
put hometo the ſayd powder ,and the bullet put home 
after it,that that bullet ſhall range more ground then it 
would haue done ifthe powder 1n thepeece hadnot bin 
bored through, as is aboueſayd. [OURS = > 
Any peece being charged with very dry powder, 
that is hard corned, ſhall not fire all the powder, but a 
great many of thefe cornes will paſſe out of the peece 
vnburnt when the peece is recharged, as you may by 
experience proucoutofa Musket or Calliuer : andthe 
cloſer that the wad ts madethar is put intothepeece af- 
ter the powder it will cauſe more of the powder tofire, 
then hauinga lefler wad. 
 Anypeeceof Ordinance although the ſame be1oa- 
den'with.yery good anddry powder, ifthe peece lyc 
long.loaden, the :-powder will grow moiſt; by-reafon 
the Salt-peter will worke and grow dankiſh within the 


chamber of the peece where the powder lyeth: and if 


the ſayd peter benotwellrefined, it will fooner grow 
dankiſh then thatwhich hath bene well refined:alſo the 
ſame will grow moiſt ſooner inthe winter then in the 
ſoramer, and ſooner on the feathenon the land. 

Two peeces-inall reſpects equalſaue length,at point 
blanke,or at any degree of therandon, diſchargedwith 
one like bullet-and quantity 'of powder , the longer 
peece will ſtill outſhootetherſhorceri bur giuing the 
ſhorter peece amore quantityatpowderthen the lon- 
ger, the ſhorter peece will outſhoote the longer. 

A Muxket that ſhooterh;3parts or Lin powder ofthe 


| bullers, weight that is:fr: for.the ſaydMusket , will 


range 
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range further andpicrce deeper then aCalliuer that is 
recharged witha fit bullet: and2parts or3 parts of his 
bullets weight:butin giuing to eitherpeece alike pro- 
2 


portion of powder, I meane giving the Musket bur 2 
parts in powder of the weight of the Calliuers bullet, 


then thall the Calliuer do more execution and range 


further the the Musket. And in like caſe a Fawwcon or Sa- 
ker being diſcharged with the whole weight of powder 
of the bullet fit for the ſayd peece, ſhalldo moreexecu- 
tion and range further then a Cannon or Culuering 


that ſhooteth a fit buller, and hath butthe like:quantity 


ofpowderthatthe leflerpeece hath, 

Any peece of Ordinance that is preſently recharged 
after herloading, or thathathnotlien long loaden, will 
conueyher bullet more ground,8& do more execution 
then letting the ſame peece lye long loaden, the peece 
diſcharged atcichertime at one like degree of randon, 
and with one like quantity of one like powder, wad 
and bullet. _ 3110, 

Two pecces in all reſpects equall, both loaden alike 
with one like powder , and laydatthe marke from one 
likeplatforme,the center ofthe marke iuftpoint blanke 
with the center ofthe hollow cillinderofthe peece,and 
withinthe leuell range of both peeces, the one of the 
ſayd peeces brought tothe marke with her true difpar- 
ture,andthe other peece with her mettals,that peece ſo 
diſparted thall ſtrike the marke', andthe other peece 
ſhall ſhootouerthe marke:: J.. : 6 20 

A bullet of any merrall diſcharged ont of any peece 
ofOrdinance,by how much more violentor ſwifter it 
isdriuen through the aire, itis in proportion to that- 
violent mouing ſo much the _ , and the mote 
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[;zlter the more calle is the paſlage thereof; andthe 
more forcibly it flyerh , the more force it worketh 
againſt any reſiſting obie&t, and flpethin a ſtreighter 
line in his (wift motion then in his decreaſing mouing. 
Andby how much the ſwifcneſſe thereof decreaſeth,in 
like proportion to that moouing doth it grow heauier 
and declineth. 


A bullet ofyron or any other mettall that is not ſo- 


lidlycaſt,but hath in it ſome little hole or empty place, 


being diſchargedout of any pecce of great Ordinance, 


doth flie through the ayre with a more whiſtling ſound 
then ifthe ſame had bene perfectly ſolide and round 
caſt, And any bulletrecharged from anypeece of Or- 
dinance , will make a greater ſound paſiling violently 
through the ayre at the firſt ſhot , thenatthe ſecond, 
third, orfourthſhor, beingrecharged onepreſently 
afreranother, , by reaſon the ayreatthe firſt ſhot was 
quiet,cioſe,and vadeuided,andtherefore of force mult 
reſiſt the paſſage ofthe buller, more then when the 
fame is moued or deuided. 


The violent motion ofa bullet diſcharged out of a - 


Cannon or-Culuering , or other ſuch like greatpeece 
of Ordinance, paſſeth with ſuch a ſtrong motion , and 
driueth the ayre before it in thepaſſageor range there- 
of, that flying ouer houſes three or foure hundred 
yardes aboue the ſame, doth often ſhake them inſuch 
ſort, thatthe glafſe onthe windowes wil breake in pee- 


ces,and the platters on the benches or ſuch like things * 


ſtanding looſe will fall downe,and the higher thatſuch 
houſesarethatare ſo vnder the paſſage or range ofthe 


bullec , are'more ſubic to the hurt or ſhake thereof 


then lower houſes which are nearer tothe peece, and 
ynder 
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| to the arte of Cunnerre. | 9 
vnder the like rige of the buller,which is aſtrige thing, 
that the motio ofthe ayre driven & driuing the buller, 
ſhold haue ſuch apower to ſhake or hurt a great object 

ratherthe a leſſer, both ſtadingvnder the like paſſage of 

the bullet. Alſoithath morepower tohurt an obie& 
ſtading firme(though further tro the peece)thEa moue- 
able obiet,as a man or beaſt,being much nearer tothe 
peece,and both vnder the rage or paſſage ofthe bullec, 

Any Peece being diſcharged with her due loading in 

powder & wad,with a fit bullet of yr6,& after being dil. 

charged with thelike quantitie of Jike powder & wad,8 

with abulletof lead of like diameter to the yron buller, 
ſhall make ſeuecral riges,thogh the peece be diſcharged 
at one like grade,the bullet of iron ſhal outfly the bullec 
of lead;but loding the peece with her due ofpouder ac- 
cording to the weight ofthe yro bullet, & after loading 
her with the ſamepowder,giuing her the like proportio 
tothe weight of the leadE bullet , the rage ofthe leaden 
bullet ſhal extEd furder thEthe range ofthe 1ron bullet. 
Two peeces of like bore but contrary length,hauing 
one like loading.and laid at one like degree of the qua- 
drant,toſhootat any one mark,withourthe level range 
et ech peece,but within the be{t rando of both peeces, 
ſhal make like ranges:but if the ſaid peece have one like 
viſual ſtghr(to wit)ifthey haue both one like length gi- 
uen them by an inchrule to reach the ſaid Mark (which 
ſome Gunners cal therule offlat)the ranges of thoſe 2. 


 peeces ſhal greatly differ,& though they haue bothone 
like IEgth giuerheE by the ſaid ruleto reach the mark,yet 


{ha]rhey alter by the degrees ofthe quadrant, the ſhor- 
ter peece ſhalbe eleuatedata higher point thEthe lon- 
oer,% therfore of force muſt rige turder the the 152er, 
Itis a common opinion amongſt a great many gun- 


\ a 
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ners,that any peece of Ordinance-lyech point blanke 
that istruely brought to the Marke , whether the ſayd 
Marke be aſcending or deſcending, the peece laid truly 
againſt the ſaid Mark without any length giuEtoreach 
it :butIfay,that there is but one preciſe point blanke, 
thatis, when the peece is ſo layd that the line iſſuing 
from the center of the hollow cilinder of thepeece 


cutteth the center of the Marke; and if 1t were ormight | 


be extended forthright would cut directly the trueho- 
rizon:or a point blank or leuel line is that which by ſup- 
poition extendeth it ſelfe from the center of the peece 
through the center of the Marke vnto the true hort- 
zon , for there can be but one preciſe ſtreightlineor 
point blanke as the gunners tearme it , which mult be 
that viſuall or ſuppoſed line,whoſe ends are both of c- 
quall heighr, Or a dire ſtraight line is that which 
when a perpendicular line falleth thereon , deuideth 


it into equall angles, as is taught in Zwchd and other | 


bookes of Geometrie . The ealleſt and trueſt way to 
know when your peecelieth point blanke, is by putting 
your rule into the peece mouth, hauing a gunners qua- 
drant or ſquare thereon , and coyning your peece fo, 
thatthe plummet may cur or fal on the line that makes 
the right angle from the center where it hangs (called 
the leuel| line) thatpeece then lyeth point blanke : all 
other lines viſua/l being extended ro any Marke that is 
either bigheror lower then the eye ,arenot to be tear- 
med ſtreight lines. 

I tthe Markwhich youare to ſhootar be ina ſtreighr 


line with the concaue of the peece,and not without the 


point blanke or leuel| range of the peece, it is an eaſie 


matter to ſtrike diuerſe markes ſtanding in the ſaid line, 
by | 


4 
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by making the viſyallline ſo much Io 


wer,as 15 between 


the trueviſuallline and the center of the cilinder of the 


peece,being the line in which the buller flieth : &itrhe 
Marke be far withour point blanke,ir is poſlible to ſtrike 
two Markes {tanding inthe viſual live, both in the place 
where the bullet firſt cutteth the ſaydviſuallline and fo 
rangeth aboue it into the ayre in hisſtreight motion 
(which will notbe farre fromthe peece)& inthat place 
where the bullet in the end of his range declining, cut- 
teth the ſaid viſuall line againe in his crooked or ben- 
ding motion , which muſt of neceſſitie be either at or 
very neareto the Marke, 

If the Mark you meane toſhoot at be not far without 
the leuel range of thepeece,andſomething higherthen 
point blanke,then muſt you ſo lay the peece,thatthe vi- 
ſuall line aymed by the ſuperfices of the mertals of the 
peece(not difparting the ſaid peece)may cut the Mark: 
and if atthe firſt ſhot the bullerlight ſhort or ouer, you 
may eaſily amend the ſecond by adding or abating the 


| length giuen; but ifthe Mark be vnder point blank, and 


not far without theleuel range of the peece, then ſetvp 
your diſparture in the mids ofthe ſuperfices of the me- 
tall at che mourh of the peece,and working as is ſaid by 
experimenting one ſhot,it is an caſte matter to make a 
perfect ſhort the ſecond time:8& it you ſhootar the ſayd 
Marke not diſparting your peece,then muſt you lay the 
peeceſhort of the mark,thattheviſualline paſſing bythe 
metals ofthe pece touchaprety diſtace vnder the mark, 
All marks or obiects diſtantfro your peece which you 
are toſhoot at,are ina threetold proportio tobe conl!- 
dered of; as cither the ſame is iuſt point blanke, which 
is in one reſpect only to beconſidered of, or itis bigher 
B 2 
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orlowerthen point blanke which is to £ conſidered of 

in dinerfe re{peQts, according to the diſtance and num- ; 

ber of degrees the ſame is at,cither in aſcent or deſcent, 
Any 2.0r more peeces of like or contrary proportio 

at point blanke diſcharged,cuery peece hauing herdue | 

loading with powder, & with a bullet fit for each peece, 


— — 


&theleuell rages of the ſaid peeces noted;thatof thoſe 
peeces whoſc leuell range is furtheſt will ſtill outſhoor 
the other at any grade ot the randon, giuing to euery of 
the ſaid peeces,theſelt like loading in powder 8 buller. 

Any 2.peeces diftering in proportion,and the difte- 
rence of theirleuel ranges knowne,mayſo be loaden,as | 
they ſhall both range one like diſtance of ground at one | 
like randon;and the vtmolſt range of any peece knowne 

_ atany degree of randon , byabating the proportion of 

her powder 1: is poiible in 2.or 3.ſhootes,to ſhoot any 

part of the ſame randon that you will aſſipne. 

Two peeces inall reſpeQts equal ſaue length, moun- | 
tedone like degree ofrandon ,.& loaden with one like | 
weight in contrary powder, and with one like bullet, - 

_ thatpeecethatis loaden with the beſt powder, will ſtill 

out-range I Ang that other be the longer: | 
but ifthere be bur little difterence betwixt the force of | 
the powders, this proportion will not hold at euery | 

_ grade of the randon, | 
 Tochargeanypeece of OrdinanceGunner-like, ſer | 
your boudge or barrell on the wind hand of the peece, 
& cauling one of your affiſtants to hold the ſame aſlope, 

thruſt your ladle intotheſame , filling it full ofpowder, | 
cauſing your fellow that holds the boudge to ſtrike the 
fame with a ruler; two of thoſe ladles is the common 
charge ofthatpeece, And fixingyour thombe juſt vnder | Þp 

the | 
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| the Naffe of he ladle, A the ſame bel the cha-. 
| berofthepeece where the powder lyeth, _—_—_— 


dleſoas your thombe be directly aboue the ſtaffe, and 
in ſo doing the powder will fall or turne our ofthe Jadle 
cleanly; then drawingout che ſaydladlewirh-the tam- 
pio on the otherend of the ſtaffe, tliruſt home the pow- 
der with 2.or3.ſtrokes,cauſing your affiſtantto hold his 
chomb cloſe on the touch-hole ofthe peece; the raking 
acloſe roiid wad of hay,tow,vntwiſted, rope;orluch like, 
thruſtin the ſame with your rammer-ſtafte cloſe to the 
powder:& after put in the bullet cloſe to the wad. And 
if your peece be elcuatedat any degree of the rando to 
reach iHfe marke, it is needlefle toputin any wad after 
the bullet,for ir will rather hinderthen helpe the ſame: 
but if the peece mouth be any whit embated , the itbe- 
houeth toput ina wadcloſe tothebullet, to hold the 
bulletin his right place:&theſpeciall point belonging 
coa Gunner incharging of any great peece, is to loade 
the (ame ſtanding itdewiſe of the peece,andnot direct- 
ly before her mouthzfor it ſometimes happeneth,that a 
peece hauing flawesorhony cotnbes within her;being 
oftendiſcharged togerher,dorh foraſeaſon keepe ſome 
ſparkes of fire in the ſayd holes,ſo that thruſting home 
the ladle with the powder , to loade the peece ſtanding 
directly beforethe mouth of the ; zece, ittaketh fire & 
killeth the Gunneg and ſuch as are dire&ly before the 
mouth of thepeece, as happened in Anno. 1573. at 
the {tege of Edenbrous 4 Caſtle, to two: experienced 
Gunners, who ifthey had ſtood fidewiſe to the py 
might haneeſcaped a danger. 20812: 
Ifyoncharge your peece with a nd & bauin 0 
puttheſame home tothe breech, withtheend of your 
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ramer ſtaffe, put after the ſame agoed wad,& afterthat | 


the buller, as afore is taught, not forgetting to thruſt | 


the caſe of the cartredge through with your priming | 


yron inthe touch-hole of the peece, that the priming | 


powder may be ſure to take hold and to fire the ſame. 
Some vſe to puta Tampion of wood in next to the car- 
tredge , and then the bullet and wad; and ſome vie to 


cut that part of the cartredge away that lyeth next to' 


the touch-hole : but howſocuer you cut the ſame in 
charging any peece with acartradge , it behoueth you 
to prime the cartredge through with a skrewed or 
wreathed,priming yron made tharpe at the end, and 
then putting in your priming powder , you ſhall te 
ſurenot to faile of your purpole. 

In giuing fice to any great peece of Ordinance, as 
Cannon, Culuering,orſuch like, itis requiſite that the 
Gunner thereto appointed, firſt ſee that the peece be 


well primed, laying alittle powder about the touch- 


hole as atraine ,andthen to be nimble in giving fire, 
which afſoone as heeſpieth toflame, he ought with 
quickneſle to retire backe 3. or 4.yeards out of the dan- 
ger of the reuerle of the wheeles and cariage of the 
peece: for oftentimes it happeneth that the wheele 
or axel-tree doth breake, and ſpoyle the Gunner thar 
giucth fire, norhauing agility ro moue himſelfe from 
thedangerotthe ſame : yea, I didſee a Gunner laine 
with the reuerſe of the wheele of a Culuering, which 
cruſhed his leg andthigh in peeces, who if he had had 
a care; and nimbleneſle withall , might haue eſcaped 
that milfortune. Alſo itthe.priming powder be dan- 
kifh, or thecole ofthe marchnot cleare , the Gunner 
cannot ſpecdily giue fire, and therefore behoueth ro 
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t0 the arte of Gunnerie. 5 
' fore ſee it: or if he hold the lintſtocke in which his fired 
' match is tied, long ouer thetouch-hole,the violence of 
g | theflame iſſuing thereout is able to ſpoile him,or ſome 
2 | thereabout , by throwing the lintſtocke orſtafte which 
e. | he giues fire with out ofhis hand. I haue ſeenethelint- 
ſtocke and match blowne out of the Gunners hand 


wa eres A'S ww «4.4. - £2, 


o | more then 80. yeards from the peece, by the violent 

0' | blaſt of the fire iſſuing our at the touch-hole of the | 
n | peece, in giuing fireto thefame. Andit is to benoted, | 
u | thatthe wider the touch-hole ofthe peeceis, the grea= 

r | ter flame doth iſſue out thereat, which cauſerh the 


d | peece to worke lefle effect then the would, hauinga 
| lefler touch-hole. 
' Anypeece of Ordinance truly diſparted, ſhooting 

s at any make ina ſtreight line fromthe center ofthe ho]- 
e | low concaue of rhe peece, and within point blanke, 
| ſhallſtrike ſo much vnderthe center of the ſayd marke 
| (being laydiuſt againſt the midſt ofthe ſayd marke) as 

the viſuall diſtance is from the topof thefayd diſpar- 
| ture tothe concaue orcilinder of the peece. . | 
| Tomake aperfe&tſhor at any marke, whether the 
| ſame be atpointblanke, or at any degree aſcending or 
e | deſcending,coyne your peece fo thatthe centerof your 
| eye inaiming lyecloſe tothe {1 uperficies of the middle 
part of the metrall atthe breech :anditthe marke be at 
c | point blanke , and the peece truly diſparted, and the 
h | viſuall line ſo aimed ( pafling by the top of theſayd dif- 
d | parture) cut the center ofthe marke,thenſhallthe bul- 
d | letlight ſo much vnderthe center of the marke' as is 
1- | betwcene the concaue of the peece andthe top'of the 
r | diſparture, if the wind alternorthe bulletin his mori- 


o | on. Andifthe marke be further then the peece will 
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reach with her mettals, then mult you eleuate the | 


peece mouth ſo many degrees as will reach theſames, 
firſt laying the peece ſtreight againſt the ſaid Marke: 
and whether the Marke be point blanke , aboue 
pointblanke , or vader pointblanke , if you fixe your 
eye inaymingaboue the level] fight at the breech, the 
viſtzall line paſſing by the extreme or top of the leuel! 
ſightat the mouth ofthe peece,wil cut vnder themark, 
and will cut or deuide the ſuppoſed line in which the 
bullet flieth before ic come to the Marke, which bullet 
willlightaboue the Marke: or fixing your eye lower 
then you ought at the breech, the viſual line extending 
it ſelte willcut aboue the marke , and never touch the 
line in whiclthe bullet flieth, 

Any peece of Ordinance made hote withoften ihoov- 
ting,being cooled with wateror vineger, or other 1t- 
quor,and preſently afrerrecharged againe,wil not con- 
uey the bullet ſo farre, as ſuffering the mertall to coole 
of itſelte. And any peece diſcharged diuerſe times and 
not ſponged andcleanfed, the ſaid peece willnot do 


ſuch efte as being ſponged euery time preſently after | 


ſhe is diſcharged. 


Ifthe Trunions of any greatpeece of Ordinance,as | 
Cannon,or Culuering be placed tooneare the mouth, 


then the peece will be ſoweightieat the breech;, that 
{he will require the aide of twoor three Gunners to 
raiſe vp the ſame wich tkeauers,thatſhe may be brought 
foher Marke:therforeto raiſe the ſame with one mans 
ſtrength, ſo farreasanother may coyne the peece to 
1hooteatany marke aſſigned, lay fome ſmall coyne or 


peeceofrimber cur wedgewile on the fide ofthe ſtocke 


or cariage of the peece,that may reach in height with- 


in 
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to the arte of Gunierie. © 17 
in 2.0r 3.inches of the loweſt part of the mettall ofthe 
| breech of the peece,8& putting inyourleauer or hand-_ 
| ſpike asneare the endof rhe breech as youci, between 
| the faid peece of timber & the merral of the peece,you 
| may raiſe the peeceat your pleaſure , fo as.another 
| maycoyne the ſame tolay herto any marke aſſigned: 
! andchelonger yourleauer is, andthe leaſt part of the 
| endthereofthat you put vader peece, the more weight 
| a great deale you ſhall raiſe vp. Alſo by thruſting a 
| ſtrongleuer intothe mouth of the peece, weighing the 
| ſamedowne ar the furtheſt end rhereof,youſhal weigh 
| orraife vp a greatweightzand the longer the leauer 1s, 
| the more weight (hall you counterpoile. 
| If being in ſernice,you arelike to kele your Ordi- 
| nance,and would rather breake or burſt the ſame in pee- 
| cesthen the enemie ſhould haue aduantage thereof, 
| you may eaſily burſt any peece with her common 
| charge of powder,or with lefſe powder then her com- 
| mon charge, asthus : after you haue put home your 
| powder,make a cloſe wadde as hard as euer you can 
| thruſt in after the ſame,& then take an yron bullet halfe 
| an inchor more lowerthethe diameter ofthe concaue 
| of the peece , and putthe ſame home cloſe to the ſayd 
wad, andvnder the ſaid bullet driue in a wedge or ta- 
per pecce of yron of fourtcene or fixtcene'inches in 
length , made ſmooth and ſmall atthe oneend , and 
great at the other , almoſt the height of the buller, and 
giving fire with a traine,the bullet will runne vpon the 
ſame wedge, andhaving no paſſage by reaſon the fayd 
wedgedoth itop the way thereof, the peece periorce 
muſt breake in peeces:or you may burſt any peece with 
her c6moncharge in pouder at any parttherof,inthru- 
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ſting hermouth into water to that part you would haue 


broken,& giuing fire by ſome traine, the peece wil burſt 


at that part without the ſuperficies of the water, The 
like may be done as ſome hold opinion inthruſting the 
peece mouth into a hole made three or foure foor deep 
into the earth, raming the earthcloſe about the ſame, 
{o as no ayre may paſle out at the peece mouth : or lay- 
ing the peece vpon the ground vpon ſome peeces of 
timber laid vader the forepartand hinder part thereof, 
and making a hollow place vnder the mids thereof, 
make therein a good fire, and with a paire of bellowes 
make the peece through hote, and with a ſledge or 
reat hammer ſtriking thepeece in the mids, the mid- 
dle part ofthe peece lying hollow, you may eaſily break 


the ſame. 

If you would foretell whether any peece of Ordi- 
nance will ſhooteſhortor ouer any marke appointed, 
ſtanding on any fide of and from the ſame peece;, and 
not beholding the viſuallline how the peece is laid to 
the marke,by hauing tried and ſeene the fal of the bul- 
ler,the firſt ſhoot is an caſtematter to ſhew whether the 
ſaidpeceſhal ſhoot ſhortor ouer anyothertime,being 
loaden euerytimealike (as thus :) before thepeece be 
diſchargedrhe firſtrime, ſer vp a Taucling, Halbard, or 
any ſtreight ſtaffe direly before the mouth of the 


peece,and on the ſame make a privy marke hard by the | 
vpper or higheſt part ofthe mertal,and when the peece | 


js brought ro the ſameplatformeagaine and laid ro her 
mark, andhathherlengrthgiuen herto reach the mark, 


before the gunner giue fire,ſet vp the ſtaffe againe in 
the ſameplace,or cauſe another to ſet the ſame vp, and * 


it the higheſt part of themetcall at the peece mourh | 
| be ! 
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| fo the arte of GHAIRCNIE, © I3 
be eleuate aboue the ſaid mark on the ſtaffe (which you 
may eſpie a prettie diſtance from the peece ) then the 
ſaid peece will outſhootethe firſt ſhor:butiftheypper 
part of che metral at the mouth be vader the ſaid mark 
on the ſtafte , then the peece will ſhootſhort of the 0- 
cher ſhor, being loaden with one like quantity of pow- 


der and buller. 
If you would annoy the enemic,and can come to 


ſerue vnder them out of ſuſpition , and would-poyſon 
their Ordinance or any peece thereof, ſoas the ſame 
ſhould not readily be made to ſhoot, watch a fit rime, 
and poure a little hote oyle through a ſmall tunnell in- 
to the touch hole of the peece, the peece mourha little 
imbaſed, orraifing her mouth a liccle, powre in alittle 
water or other liquor thereat, the which will ſoake 
through the wad into the powder,ſo as the ſame wil nor 
fire,or elſe cloying vp the touch hole with nailes driuen 
to the head,you may for aſcaſon hinder the ſame from 
ſhooting, tothe great annoyance of the enemic and 
furtherance of yourfriends , they hauing ſome priuy 
warning thereof: the chiefe and readieſt way if a peece 
be poiſoned,is,to draw theſame,or if the touch hole be 
cloyed vp,is to make atraine in at the peece mouth to 
the chamber where her loading lieth, and forechar- 
ging herit wil blowour.the ſame,orels icmuſtpertorce 
bedrilled out. 

The Platforme whereon your Ordinanceis planted 
in ſeruice, ought to be ſtored with: ftrong woodden 
plankes of timber , or paued- with; -broade  {niooth 
ſtones,laydcloſe together,no higher in one place then 
in another, but flat and plaine on theſuperficies therof, 
for the wheeles and cariage to _ their reuers vypon,, 
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for if the like platforme be not made,the wheeles in of- 
ten reuerſing will ſo ſinke into the ground that thepee- 
ces without great trouble 8 more ſtrength ofmen will 
not be broughrro their right platforme againe ; elpe- 
cially after moiſt weather , the ground being wet be- 
fore : and the peece ſhall ſometimes ſhoote amiſle,by 
reaſon the one wheele will ſomtimes {inke deeper then 
the other, The platforme behind the cariage would be 
made a little higher then before ſo (hall che gunners 
with more eaſc a great deale bring the peece to her 
true platforme after ſhe is reuerſed, 

If you would ſee whether the peece you are to ſerue 
with be cleane without flawes,hony combs,or crackes, 
then turning her mouthtowards the ſun, being vnloa- 
den, with a looking-glaſle you may caſt the beame of 
the ſunne into the concaue of the peece: or if the ſunne 
donotſhine,with a lighted candle put on the end ofa 
clouen ſticke you may alſo ſee the ſame:bur if youfeare 
that ſhe hath ſome cracke, blow her with a quarter or 
halfe of her loading in powder , andpreſently ſtop her 
mouth-with fome cloth or otherthing,that noſmoake 
iflue out, cauſing another to do the like at the rouch 
hole:and ifthere be anycracke in thepeece the ſmoake 
will iſſue outthereat.Alſo you may perceiue if a pcece 
be without cracke-or flawes, inſtriking vpon the ſame 


with ſome iron toole;and if the peece be without crack 


ſhewill haue a cleare and _ {ound being vnloaden, 
or dull ſound. 


may diſpart anygreat peece 7.ſcueral ways, but the rea- 
dieſt and eaſieſt way isto thruſt, your priming yron into 
the touch hole ofthe pecce, downe to the loweſt part 


of 


I 
Lag 
Fo 
l \ 
4 
*; 
| 
1 


" #74 


«JF oo Ae AY GEE Ada I IEA ODE DEL eG TE 3 


Md ate Lal GaeuSaie wv. 


OA err ue. LL ow weft. wc-c.o£ ES. On 


5,00 


OY 0 


co 


—F4 


Po OR dN* 11 ho 


, —_—y MT a” 
A+ ow EIS LOA rt, i NR 


w &#) Y# UP LY bu GD 3 Fo yn oa 


"TH ES WW FF WW 


= Ae RN AY GEE das. I Ee ECO E<IEELeA RR TE OE | 7A Us er ns CASA En GAL = 


ARSE eugeac rr. iow wlll. c<oG-cw— dl Ec. a bit Oe lit ie Lands 


. e 
l A, _ <2 \ & 
EL 4 &,; - A A Ec. 
Fas fm. v þ 
a = ws ” wy) 
q T4 w. 4 


to the art of Gunnery. 2r 
ofthe concane of the peece,andwith your knife make a 
marke on the ſaid priming yron, iuſt with the height of 
the vtmoſt part or higheſt part of che metrall there. 
Then draw out the ſame priming yron,ſerting theſame 
vprightatthe mouth ofthe peece, ſoas the loweſt end 
of the ſaid primingyron touch the [owelt part of the 
concaue there alſo , and hard by the vpperpart of the 
mettallat the mouth of che peece with yourknife make 
another mark on the ſaid priming iron,the diſtance be- 
tweene thoſe two markes is the true difparture of that 
Ppeece. | 

To any one or moe peeces of Ordinance of like 
length and height,that ſhooreth one quantitie of one = 
like powder and bullet,may be made a preciſe table of I 
randons : but a thing vnpoſhible to make one perfect ta- 

ble of randons to'ſeuerall peeces of contraric length 

and height,diſcharged with one like or vnlikepowder 

and bullet, alrhough diverſe authors haue affirmed the 

ſame may be done , and haue giuen our rules thercof: 

for the variableilength of the peeces, the w—_ 

weights of the bullets, and the ſundry forces of diuerſe 
kinds of powder,mult and willalter in each of Cn Ca- 
ſes. | 

By experimenting diucrſe ſhots out of any one or 
mo pecces of Ordinance, of like length and height,dil- 
charged with one quantity of onelike powder and bul- 
let, I couldartificially deſcribe how to make an inftru- 
ment,which ſervpon the breechofthe peecethe viſual 
line thereof ſhould ſhew whatlength the ſaid peecere- 
quireth, to. reach any marke within the vemoſt randon = 
of the-ſaid pecce,as alſo ſhould ſhewthe number of de- 
ereesthefaidpeece is elevated - , andhow farre the 
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ſaid peece would conuey her bulletat any degree of the 
randon,or what diſtance any mark is different from the 
peece, and how much higher or lower the ſaid marke 
is then the point blanke ofthe ſaid peece,theſaid peece 
loaden ateuery time with one like quantitie of one like 
powder,wad& buller,andofliketemper:but foraſmuch | 
as the ſame wil not ho!d inal peeces of contrary length | 
and height, neither in any one peece of Ordinance dif- | 
charged with her due loading of diverſe kinds ofpows | 
der,it werea thing notconuenient to thewthe reaſons | 
thereof, for that the ſame requireth a long diſcourſe, | 
and would be to no great purpoſe, vnlefſe the ſame | 
might be a general rule for allpeeces of what length 
and heightſocuer, | 
You may diſcharge anypeece of Ordinance by the 7 
beame of the ſunne aprety diſtancefrom the ſame,the 
funne bright ſhining , and the day cleare and kote, in 
taking a brode bright baſon, ſetting the ſame ſo on the 
{de of the carriage of the peece againſt the touch hole, 
| that it may ſtrikethe reflex of the ſunne beame backe 
vpon a traine of fine powder laid vpon and about the 
touch hole of the peece, inthe miditwhe reof lay a litle 
fnelint dipped in molten brimſtone , and on the ſame 
acryſtall ſtone:and ſtanding thirtieor fortieyards from 
the ſame (or further if youthinke good) by the ayd of | 
three orfoure glaſſes well ſteeled, you may caſt the | 
beame of the ſunne direQly againſtthe center ofthe | 
bafon,which wilſo multiply the heate, that it will pre- 
fenly firethe traine,and ſo diſcharge the peece. Or you 
may-/giue fireto anypeece of Ordinance with aburning | 
glaſſe, burthenyoumuſtbe neare tothe peecewhich | 
will be perillous,for feare ofthe reuerſe of the wheelc, 
MO except | 


| . 
| ; 

| 

, f 


Te ene em —_————— 


——_— 


CORE ad Ft Jo a Rs. " | — 
as $7 OA we Nee cid Ga ue 35> "IPO 


f 


4 
be 


bay, 2, NG 


by 
"*z 
tx 
[1 
h 
= 
LS 
- = 
4 
© 
« I 
2 
> 
IS>-- 
p Ll 
BY ? 
2 
* 1 
= 
G 
- x 
1 
F' 
+, 
4. 
7 
| - 
">. 
nu . 
- 
> 
—_ 
P 
£ 
: - 
7 
\ 4 
hs 
: 
# 
; 


SS 2 » - be. "I 4 * — _ 
of TE A ee ICT waliRobet. AMD CEREALS T0; 


. G __ x EO > S 0 @ 1". I : a 
ous 2%" 8 PET 2 4 k 


EUFS I er TT 
except you make a traine,and ſo drawing the beame of 
the ſunne intoa point like apin head through the cen- 
ter of the glaſſe, you ſhall ſo multiply the heate that it 
will preſently giue fire tothe peece. I reade that 4h. 
medes by his skill in Geometrie and in' the art Perſpe- 
Ctiue,did fro off the wals of Siracuſa(the citie being be- 
ſleged by the Romanes ) fire their navie riding in the 
road without,onely by the aydof plaſles; as alſo divers 
of our owne country-men bythe aid of glaſſes haue ex- 
perimented many notable and ſtrange concluſions,to 


] rheireuerlaſting fame, 


Yon may allo with a quart or pottle of any liquor,as 


/ wine,water,ale, or beare, diſcharge anypeece of Ordi- 


nance , inputting intothe touch hole of thepeece the 
end of apeece match of a yard or five quarters long, 


| wellſoaked in molten brimſtone, thepeece being well 


in | primed: and.ſetting ormaking faſt to the {ide of the ca- 


| riageofthepeece, any little halfe firkenor woodden 


veſiel],that will hold a gallon or pottle of liquor, filling 
the ſame halfe ful oflymeſtonenew burnt and vnquien- 
ched, & take the lighteſt & whiteſt ſtones you can find 
{ for thoſe are beſt burnt:) then take three or = of 
thoſe ſtones.and beate the ſame into fine powderjand 
mixe with three or foure handfuls of the ſame, afmuck 
powder and brimſtone beaten very fine, laying the 
ſame amids the veſſell vpon the {tones , rowling the 0- 
ther end ofthe match inthatreccipt , and then fill vp 
the veſſell with other like ſtones, powring vpon the 


ſame aſmuch liquor aforeſaid as would fill halfe the 


tab:the which will melt the ſtones into duſt, and drinke 
vpallthe liquor, and with the heattherofwill preſently 
fire thebrimſtone , which kindling the match will dif- 


T 4 "1-0 - ng os” 4 4 
"2 Fo 4 o 2 k s ; n - p 
Wh 5 I - £$ a Fx _ + Tom 4 " a fy HE TR > hm. "ob RT RE. 4h 423. of ae it 
» , «x - o RIEL, ne = AY = o £ - We b F 
c - : p4 3.S , 3 < PS 0 311 EE —_— "WL » »# ” 
» * 
- 


110 53 I13/Us4 


SC ALS 2" —_ CO TI. 
w- 4. Aa EY FACS - 
Wy In ok ROOTS. B, 
b v- a re fe 4 Ih + BY. CES. o I 
\ . io _ 
md —— we u * 
p F ; : 
#/T | 


chargethe peece : and if you make the ſaydliquor ſee- 
thing hote,and pour: it into the veſſell, itwill fo worke 
therein, that ifthe veſſell be not all the better girded, it 
will burſt it in peeces. 


If in ſeruice,or at any other time,you haue occaſion | 


toſhoot diuersſhots in one or mopeeces,the day being 
very windy , ſothat it bloweth away the priming pow- 
der laid abont the touch hole ofthe peece, to preuent 
that inconuenience,jf you take a little rough clay,wor- 
king theſame wel in your hand, and laying the fame vp- 
onthe mettall of the peece on the windy {1de, in maner 
of :acircle,one or two inches from the touch hole a- 
bourone inchheight,it wil hinder the wind from blow- 
ing thepriming powder away,ſo thatyou may giue fire 
at pleaſure. 

Any peece of Ordinance being difcharged in the 
' night, the report or roare thereof will be heard further 
then if ihe hadbene diſcharged inthe day, the weather 
of like calmneſſe : andthe report will ſound further 
downthe windthE againſt the ſame,&furder on the ſea 
then on the land,theayre quiet and the ſea calme. Alſo 
if you make a hole in the ground fiue or ſix inches deep 
and lay your care cloſe thereto, you ſhall heare the re- 
port of any peece of Ordinance diſcharged from farre, 
more pertectlythen ſtanding or walking:by experience 
it hath bene often tried,that the ſound ofthe Cannons 
diſcharged atthe fiege ofdiuers holds, hathbene heard 
very neare forty miles. 

Some gunners hold opinion, that the reuerſe of any 
peece of Ordinance diſcharged, is not before the fire be 
cleancexpulſedout of the concaue of the peece intothe 
open ayre,buttherin they erre,for experience ſhewerh 
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.- |rhatthepeeceandcariage beginneth to recoylein that 
e |momentyzJoone as ever the powder fired within the 
t |pecce , beginneth to thruſt it ſelfe out , the violent 
|expulſine motion whereof ſtriuingforward,cauſeth the 


| peece to recoile,but the rore or report ofthepeece dil- 


; charged,is not before the fire be expulſed out of the 
= | peece.Alfo ſome hold opinion, that the force of the fire 
£ | departing from the peece,caufeth the mertall rtoquiucr 
 {orſhake; andtoaſlurethemſelues, they haue for triail 
| clapttothebottome ofa glaſlea little quantity of wax 
» | orpitch, andfilling the glafle with water,ſet the ſame 
_ | vpon the higheſt partofthe mettall,about the middle 
_ | of thepeece, and becauſe the ſame hath broken in thi- 
- | uersorfallen , they t..inke their opinion is ſtrong: bur 


| my opinion is contrary, for if the metrall of the peece ar 
| her diſcharge do any whit quiuer or ſhake, the peece 
| wouldeither burſt in ſhivers orrentit ſelie ; for I hold 
| that itis the very aire or violent blaſt proceeding from 
| the fire, either out of the mouth ofthepeece or rouch- 
| hole, or both , and withall che ſodaine reuerſe of the 
| peece, that doth cauſe the thing fo ſer vpon the vpper 
face of the metrall to burſt or fall oft:and for the better 
triall hereof, lasked the opinion ofa ſouldiour,who for 
a treſpaſſecommitted was inioyned to ride the Canon, 
whoconfidently affirmed, hecouldperceiuenoquiue- 
ring ofthe mettall of the peece,but that the aire which: 
| iſſued out of the mouth and touch hole of the peece, 
{did ſomewhat aſtoniſh and ſhake him. 

| Abalorbulletofwild-fire ſhot out ofaChamber or 
Morter peece, hauing oneor mo vents made vpon any 
one partthereoftokindle the ball, although for alittle 

motionthe ſaid vents burneth "_y you in the range 
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i Wc , by reaſon they are Grſt 586% and ſtand neareſt 
: to the peece mouth before the deliuery thetaof, yet tor} 
( | the greater part of the range the ball will turne and! 
| burne with the ſaid vents towards you, as by experi- 
| menting the ſame you may ſee:for reaſon teacheth,thar 
any ſolide thing violently driven , flieth with that part] 


y 
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= formoſt that is moſt ponderous and weighty,which in! 
b this caſe muſtneeds be that part of the ball vnburnt, or} 
4 which isnotvented. 


A ball of wild-fire diſcharged our of any peece oi} 
0 Ordinice, hauing bur one vent, the ſwifter that the re-| 
1 ceitis in burning t the further itwil range,the peece be-j 
; | ing preſently diſcharged as the ball is fired:andthe {lo-) 
werthe receit is, thelefle diſtance will the range be : 
and any ball hauing but one ventwill range further and} 
burne longer then hauing diuers vents, 
A ball ofwild-fire made to burne in the water,being| 
fired and throwne therein, that part willappeare firſt a- 
| bouethe water that is lighteli (to wit )chatpart wherin 
theventis , the which ball willnot burne perfectly a- 
boue the ſuperficies of the water,vntill the £ thereof be 
burnt and emptied , and fo being filled with ayre doth 
cauſe the other part ro ſwimme and burne .aboue rhe] 
water, 
A bal! of wild-fire made neuer fo arteficially ſhot! 
out of a morter,chamber,or other great peece of Ordi, 
nance , the peece having her full loading in powder 
thatis viedto etucher in {Hooting a bullet of mettal] 
will cauſe the ſaid bali ro burſt in peeces, and therefore 
the ſaid peece muſt be loaden with a proportionall 
charge in powder to the weight ofthe ball , which will 
not be aboue © the weight ofthe ordinarie charge vied}, 
tol. 
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to the arte of Gunnerie. 27 
Mn | toſhoot a bullet of merrall. 
'0'! Aballof wild-fire diſcharged out of any peece of 
nd} great Ordinance , being vented or bored through 
-I-1 croſle-wiſe, andprimed tull ofpowder to take fire, al- 
bat though the flame of the fire in the burning of the ſaid 
ati ball ifſuc our at enery end ofthe ſaid vents, that is foure 
11} ſeucrall wayes, yetin the motion or range thereof, the 
OT! preateſt part ofthe flame and fire will iſſue out but at 
4 one orattwoventsat the moſt, which will be thoſe 
| vents in that part of the ball that is towards the peece; 
"* forthe violent mouing of the bal through the aire,doth 
"| cauſe the lame to ſhew it ſelfe,and to burne moſt on 
10-1 the contrary part againſt which itflieth:the which flame 
'© | will ſhew itſelfe as it were ataile , ortraine following 
nd] the ballin his motion. Anditis tobeconfidered hatin 
| {ſhooting any peece of Ordinance with a fire ball, the 
"Sf peece would be loaden with lefſe then halt her ordina- 
2] ry charge in powder, or with the one halfe atthe moſt, 
17 that is with one ladlefull of powder, the which put 
gently home with the tampion onthe end of your ram- 
mer ſtaffe,pur in the ballcloſe to the powder,priming 
thl the ſame well before you put it in,and after the bal pur 
he] in a handfull of powder cloſe to the ball , ſo ſhall you 
| be ſure the ſame wil take fire,and not burſt in the flight 
1 or range being well wolled and marted. 
Thereceits wherwith bals of wild-fire or other fire- 
workes are made being ſlow, may be made more ſtron- 
ger andto burne more furiouſly,by adding a litle brui- 
1 zed powder to the receits, working the ſame well toge- 
1 ther:andany fire-work whoſe receits be too forcible in 
-*1 burning,may be made moreſlow,by addingaquantity 
| of ſomeliquid receit — 
2 


Principal points belonging 

A lalor bulletofwild-fire diſcharged out of any peece 
of Ordinance ina cleere day, atany marke within the 
reach of the peece, cannot be deſcerned inhis range, 
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' norſeeneto burne before itlight on the ground, And a- 
_ ny ball of fire-worke diſcharged out ofany peece of Or- 


dinance at any mark in the darkenight,may be percei- 
ued by the eye all the range thereof: & the more darker 
the nightis that the ſame is ſo diſcharged, the better 


you may difcerne the ſame: but in the beginning of the | 


range, theeye isnot able todiſcerne it ſoperfeRlyas in 


the latter part therof,neither doth the ball burne ſo for- | 
cibly, nor giue ſuch light in his ſwift motion (that is in | 


the firſt part of therange)as inthe latter part of his mo- 
tion,when it declineth towards the ground. 


It youtake Arſhicke and Sulphur of each like quan- | 
titic,and beatetheſame'very fine , and then boile the | 
ſame in a couered pot , arid then kindle the ſame witha | 


candle,letting no otherlight be ſeen, the ſtanders about 


the ſame will ſceme monſtrous ſt-ange one to ano- | 


rx 


ther, 


as they were dead. 


I read in Albertus Magnus,and divers other ſuch An- | 
thors,how to make ſtrange lights: ſuch as would pra- | 


iſe the ſame may haue recourſe to their workes. 


Deniſes | 


; 
| 


L 


AMD RR cc. i, tu. 


OC RTP on e-.. © EW 


Or if you take Aqua compoſita and ſalt, and pound | 
the fame together,and fire the ſame inthe darke where | 
no other light may be ſeene, the behokders will ſeeme | 


re | 
re | 


(OTE IT REA, 29 
Deutſes of certaine ſerniceable fire-works 
very neceſſarie to be vſed both for Sea 
and Land fernices. 


T O arme Pikes to defend a Shippe or a breach, or 


toenter the ſame,take ſtrong canuas, the which 
cur,ſewed and tiedhardon the pike with marlin 

cord,asthe draught marked with the letter A. ſheweth: 
fill the ſame with this receit compounded and wrought 
rogether (to wit) powder bruiſedeijght parts, Pcter in 

roch, one part ; Peter in-meale, one part; Salphur in 

meale, two parts; rozinroch , three parts; Turpentine 

one part; Linſcede oyle,one part;Verdegreeſe,* parts 

bole armoniacke, 7 part; Bay falt, i part z Colophonia, 
: part; andif you thinke good you may put thereto of 
Arſnike; part : then coate the ſame. ouer with this 11- 
quide mixture molten in a pan or coating pot (to wit) 

Pitch, foure parts; Linſeede oyle,one part; Turpentine, 
: part;zSulphur,one part;Tarre, : part; Tallow,one parr. 
And afloone as this is cold, bore two holes in each of 
the ſame an inch deepe, with aſharpe yron or bodkin, 

filling the ſame with fine bruiſed powder, putting in e- 

very hole a little ſticke of two or three inches length, 
which are tobe taken out whe you would fire the ſame: 
this compoſition will burne furiouſly. If you pleaſe you 
may make faſtto the ſame receiton your Pike,certaine 

light pipes orcanes of yron or brafle of fixe or ſeuen in- 
ches length, being Piſtol or Caliuer-bore,as the draughr 
B. ſheweth, placing the rouch-hole thereof cloſe to the 

canuas , boring the ſaid canuas through, andpriming 
the ſame with fine powder,and vpon the ſame paſteali- 
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| tlepaper,&rhencoattheſame ouer asaboueisfaid,the 
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30 —Principall points belonging © 
which charged with powder and bullet will do great 
execution in athrong, either to offend or defend. 
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_ YoumayarmeaDart,a Tavellin,Partizan ,or ſuch 
like weapon;to doexcellent goodſeruice, being inthe 


handofavaliantfouldionr, 5g ſee the figure C. the 
C| 


which may be filled with the ſelfe like reccitas is taught 
ro arme pikes with wild-fire, which would be a very 
good weapon to throw into the ſides or failes of ſhips; 


or you may place ypon the ſtaffe of your Tauellin cer- 


raine Piſtoll barrels of one length,aboutren or twelue 
inches,lettiogthe ſame into thewood round about the 
ſtaffe alittle, as you pur a Piſtollbaxrell into the ſtocke, 
as the draught D.ſheweth, whichitafte muſt haue ſub- 
ſtance at the one end', whereto you may naile the ſame 
barrels faſt at the breech : and abour the mids of the 
ſame pur ouer a hoope of yron as cloſe as euer youcan, 
the which is tobe charged in this order following, viz: 
firſt charge every barrell with tyo inches of powder,at- 
terputin aballer alitle lower then the bore of theſame 
peecethe take of this ſlow receit following(to wit)bru- 
ſed powder foure parts,faltpeter in meale one part, lin- 
ſeedoile 1.part,brimſtone finely bears 1,part,varniſh x 
part,and of willow or hazel cole moiſtened with a little 
vinegar 1.part:al theſe would be wel wrought together 
with the hand in ſome wooden veſlell,ril you feele that 
it will cling rogether,of whichyou muſt put in after the 
bullet two inches , andthruſt the ſame together with a 
rammer ſticke : then againe put in other two inchesof 
powder, and after a buller,and laſtly two inches of this 
ſlow receit, vntill you haue filled euery of the ſaid bar- 


els within Z inchotithe mouth, the which is to be filled 


vp with the ſaidſlow receit & powder bruiſed & mixed 
rogether,that it may the ſooner fire : this done , bind a 
paperouerthe mouthes ofthe ſame, vntill you would 
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 occuple them,and giuing fire to any oneofthe ſame, ir. 
will fire all che other, and euery one wil diſcharge three 
or foure ſhots apecce, one after another, tothe hurt of 
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theenemiebcing vſcdinſervicr-citherto offend « E 

ſend;androthe plcaſureof the beholders;being vied in 
triumph with bullets ofreceit rolled jn-finetow, -and 

condefetihbeinaliane nut 290% IT01ORT 23549 

If you would defend ſome narrow roome;or would 
| enter vpapaircofſtairez where youcannotweild along 
weapon , you may makea logget whoſe ſtaffe-ſhall be 
bur three or foure foote long;armingthefame withthe 
like receit as haue ſhewed toarmepikes,wheronyou 
may place certaine pipes of brafle or iron charged as a= 
fore is taught:8&if a mayputintotheendof 
the ſtaffea Rapierbladewith askrewto take'off and on 


atyourpleaſurc,asthe draughtE, hereunder ſheweth, 
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faſt dn. eigher fideſo many pipes of yrs of 7.0r 8.inches 
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— Fr6-workes. 

Alſo you may armea Partezan,Iauelin,or Fork with 
fire-worke, tooffendor defend abreach, ſhip, qr any 
place, of defence, 'and toſbootenery of them ſeuen or 
eight Piſtol or Caliuer bullers;in nailing a plate of yro 
croſle the pike or point of the ſaid Iauelin, or betweene 
the graines of the Fork,pietcing certain holesthrough 
the ſame;vnto which with a ſtrong wyer you may make 


length as youthink conuenient to fix vp6 either orany 
of the ſaid weapons; 8 charging the ſame with powder, 
bullet, and wad , you may cauſe the ſame to fire one af- 
ter another,in filling arole of canuas ſewed rogether as 
the draught F.ſhewerth;vithflow receitand coated as 
afore is taught , the which placed arteficially vpon the 
ſaid ſhort barrels or pipes,as the draught G. H. ſhew- 
cth , and primedwith fine powder directly againſt the 
touch-holes of the ſaid ſhort barrels,paſting alittle pa- 
per ouer the ſame, firing the ſaid rraines at both the 
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" | Leaders or Commaunders of | 


F:re-wovRes.” 
ends, which as theyburne fall [Rl Jiſcha 
peeces oneafter another, tothe greatg 
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ethe ſhorc 
of the de- 


! fendanr. 


Tooffendor defend any narrow paſlage,or fordiuers 
other militarie ſernices ,you mayplaceypon thepoint 
or pike of any Halbard a deuiſeoffire-worke; jinmaner 
25 istaughtroarmepikes,made of thefame like "_ 
& coared withthe ſelf like coa- o- 
ting: and if youpleaſe you may K £1 
\W D/ Þ UT 


makefaſt thertolialf adozenor!:*) 
mo ſhort pipes Jike Piſtollbar- - XJ; { 
rels,of 7.or 8.incheslengthyJo-'' ,' -':&8 
den-with powder and bullet as 
this daughtſheweth. $0, 
Or you may make a ſornies- 
able halbard by which you may 
know the houre ofthe night,by 
viewing the North ſtarre,and 
guards (commonly called the | 
leſſer Beare) which compaſlerh 
aboutthe north ſtar gneecuery - 
24: houres,very neceſſary for al 


Prat 
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militarie men, by placing! 
the bill or axe IM the Halbj ; | 
roundelldiuided i int 2 4.Cqt 
diaiſions, and traced &drawne' | 
withanindexor pointer hauing 
ahole pierced through the cen- 
ter. The order how to make the = 
inſtrument, as alſo how to fd | 
| 


out any houre in any night 4 1 
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_——_ I7e-workes, "" 
the ſaidſtarres may be ſcene, you may leartie inthe {e- 
nenteenth Chapter ofthe Art of Nauigation, written 
by Mrtin Curtis, whotheweth the ſame inſuchaplaine 
andeaſie manner ,. thatany vnicarned man having a 
tharpe-wit may vnderſtand the ſame. 96 

- To burnetheſailesofſhips 2 prettiediſtance off, or 
to firethatched houſes ; corne-ltackes, or any comby- 
ſtable matter apt toburne,when as you cannot cometo 
the ſame,it is good to makecertain ſtrong bows, to bed 
either with arack or gaſſel,or otherwiſe, &to ſhoot out 
ofthe ſame ſtrog arrowes armed with wild-fire, & hea- 
ded as thedraughtI,ſheweth :thecompoſitionis tobe 
made as is taughtto arme Pikes with fire-worke,which 
arrowes may do great good for diyers ſeruices, 
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uers other militaric ſeruices , if you can come to an- 


Fire-wbyRes. . 5 

dengates, &c. or todo t- 
noint the ſame with ſomeſuch liquid compoſition asI 
haueſhewed for the coating of fire-workes, melting in 


the:ſame agood quantitie of bruiſed brimſtone & ſtic- 
king in the ſame arrowes of wild-ftrc inade in propor- 


tion as thedraughtK,theweth,the which may be made 
ofthe ſelfe like receits, as is taughtto armepikes with 
fire-workes, which willyndoubtedly fetthe ſameafire, 
ſor the receit is ſo-forcible that it will burne in the 
water. - 

To charge trunkes to ſhootlittle bals of wild-fire, 
either tooftend or defend , you muſt charge the ſame 
withtwo inches of good powder,andthenwith abal of 
wild-fire alittle lower then the concaue of the trunke, 
bored through croſſewiſe, andprimed full of fine pow- 
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IX C-WOYKES. 
der.and laſtly with two inches of flowreceit, and then 
againe with powder,and then a ball andſoreceit,vntill 
you haue filled the fame within 4 of an inch of the 
mouth which would be filled vp with fine powder and 
reccit mix<d together. The order how to charge. a 
trunke appeareih by the draught L. the draught M, 
ſheweth the proportion of a trunke already charged 
and fired , andthe draught N. ſheweth how certaine 
pipes of braſle or ironmay beplacedon atrunk, which 
being loaden each of them with aPiitoll or Caliver 
charge of powder and bullet,willdo great execution. 
Thebulletor ball of wildfire, .or buttonas ſome 
Gunners terme it, would be made inthis maner. Take 
vnewiſted match, tow , or hempe;the which would be 
moiſtened in Aqua ite,or ſod infſaltpeter water, then 
then take of bruiſed powder fixe parts, of faltpeter.one 
part, of brimſtone finely beaten one part,ot cole'mace 
of light wood,moiſtened with a little linſeed oile and 
rurpentine wrought together one part;then laying the 
 towor Ocam abrode in thicknes of the back of aknife, 
and as brode as a great oiſter ſhell, put into the ſame 
as much of the receir as youcan graſp together in your 
fift,andrying the ſame hard with packthreed,coate the 
ſame cuer withmolten brimſtone, and when youwould 
vſe the ſame bore ic rhrpugh croſlewife with abodkin, 
and fill rhe holes full offine powder bruiſed, Or you 
may make bullers of wild-fire to ſhoot out of a trunke 
or outof a peece of great Ordinance the which will be 
_ ashardas a ſtone, and neederh no coating ,the which 
candy burnt wiil cleaue to anything at which 
you ſhoote the ſame, in taking of ſulphur in meale ſixe 
parts , of rozin in mealethree parts, melting the ſame 
in 
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Fire-workes. 29 
in ſome pot or pan ouera flow fire, then take of ſtone 
pitch one part,of hard waxe one part,oftarre Z part; of 

. Aqua vite;part, of linſeed oyle $part, of verdegreeſe* 
part,ofcamphire 4 part,melting all theſe rogether like. 
wiſe, and ſtirre into the ſameof Peter in meale two 
parts; andtaking the ſame from the fire, put therein 
foure parts of bruiſed powder , working the ſame well 
rogether , and whilſt it is hote thruſt the ſame roge- 
! ther in your hands, androll the ſame round of the 
| greatneſſe you meane to make the balles of, boring 
f two holes through the ſame a crofle, which when you 
|  wouldoccupic, wouldbeprimedfull of bruiſed pow- 
der:theſe bals being cold will grow very hard.and fired 
will burne furiouſly, not diminiſhing in quantitie be- 
ing burntto aſhes , the aſhes whereofwill kindle an 
oaken boorde, / 

To cut the cables, ſhrouds or maſtes of ſhippes , a 
good pretie diſtanee off , being in ſeaſcruice, there is 
deuiſed out of Stcar Ordinance toſhootcertaine bul- 
lets that ſhall open and ſhut with a ijoynt in the head,as 
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you ſee a paire of compaſles, the armes or legs whereof 
aremade in-proporttionto the blade ofa knife , taper- 
wile , and bowing ſharpe towardes the point as' the 
draught hereunder ſheweth:,, where the draught O. 
ſheweth how the ſame is to be put into the peeceafter 


' thepowder andwad, and the draught Þ, ſheweth how 


the ſame in his violent motion flieth through the ayre 
like afith , being ſhot out of any pecce of great Ordi- 
ane, 


There is alſo deuiſed for like ſeruice aforeſaid, ano- 
ther kind of bullet, treble ioynted at the head,with 
ſtreightarmes ſharp atthe point, to ſhoot out of great 
Ordinance : the draught marked with the letter Q._ 
ſheweth how the ſame is to be put into the peece; and 
the draught R, ſheweth how the ſame flieth through 
the ayre likea galtrop, being violently driven by the 
force of the powder out ofthe peece : the chaine or 
linkes are to keepe the ſame ſixeight in his motion or 


range. 
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Tocut the tackle and ſhroudsof ſhips, iris good to 
calt-halfe bullers of yron or lead; vato eueryofwhich 
make faſt a barre of iron,wrought eitherthree ſquare or 
foure ſquare, of the greatneſle of a mans finger , abour 
fourteene or ſixteene inches length, with a loopar the 
end, vnto which a ring of yr6 is to be put,that the ſame 
may cloſe and ſhur as the draught S, ſhewetb,fhewing 
alſo how you muſt put the ſame into the peece:and the 
draught T. ſheweth how the ſame flieth in his mouing 
through the ayre. Orto the ſaid halfe bullets you may 

make bars in proportion of aknife blade, wah around 
F Bs FE vp Lg: 
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j Joynt at the end toopenand ſhur , the which kind of 

Z bullets may aſwell be made toſheoront of Muskets as 

outof grear Qudinant®, tothe graeannop of Fe cnc- 
21 mie,eſpeciallyin ſex-ſeruice,as thefigure V.Weſhew- 


eth. 
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Alſo-tocur the tackle of ſhippes , or'to do 'many 
_ othergoodſernuicesxitherwith Muskerorother peece 
of great Ordinance, itisgoodtochaine together two 
bullecs in-maner as the draught herennder ſheweth, 
where the-letter X. theweth 'how'theſame is to be put 
into the. peece, and the letter Y. ſhewerh how the 
ſame fiyerh through the ayre , being diſcharged our 
1 Ed 

(-| "_ 


Ordinance, or outofanicMul- 
Allo 


Allo for like purpoſe aforeſaid, if you take a ſinall y- 
ron chaine with handſome linkes , rolling the ſame 
round together , ſo as the ſame may go eaſily into the 
peece cloſe downe to the wad , the ſame being againe 


diſcharged out of the Rene, will ſpread itſelſe as the 
draught marked withtheletter Z.ſheweth. 


There is alſovſed to cut the maſtes or "o7t 3 Si | 
ſhips,,or to boudge the ſame, &c, to charge great Ur- 
dinance with bullets of yron, — a great ſquare 
barrethroughthe ſame of two foote length orthereas 
F 2 | 
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: rs ans  Frrt-workes.-: 
- [IANFER at the one end &roiid atthe other;abour: 
the diameter of the cilinder of thepeece,& on themids 
thereof abuller about: part of an inch lower then the 
| height ofthehollow cilinder of the pece,as the draught 
marked with A,ſheweth,theſc are called croſle-barres: 
when the ſame is tobe putintothe pecce,the pecce be- 
ing loaden with her duc ofpowder and wad ,'fome vic 
to put ypon the {mall end thereof a good quantitie of 
old Ocam, wrapping the ſame faſt about with marlin 
cord, and ſome vie to put a tampion of wood vpon the 
end thereof, and ſome wrapa peece of an old ſaile or 
other old cloth faſt pon theend ofthe barrea,nd ſo dil- 


 chargetheſame, 
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Being in fea ſeruice,if the enemie will needes boord 
you, and that you intend notto yeeld,itis neceſfarie to 
haue in ſtore and readineſlediners hollow bullet,made 
of two platesof yron or other metral, ſo as the one may 
cloſe round vpon the other like a boxe,the which filled 
with pebble ſtones , ſquare peeces of yron called dice 
ſhot, Musketbullets,and ſuch like, and diſcharged our 
_ ofamurdering Peece will do wooderfullburrpchold 
- thedraughtenſuing ., Or if you fill cafes. of woodde 
© made like vnto.a lanthorne full of pebble ſtones, dice 


* ſhor,mukerhullers geecesofiron,or ach llkeJlchar 
ging the ſame out ofauypeeceol great Ordinance (el- 
Fa __ pecially 
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peoiallpour ofamurdering Peece)will do greatexecu- 
tion againſttuchas areto enter a breach, a bridges, a 
gate,a ſhip, 8; vo 7 
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bullers will burne furiouſly , andifthere be any traine 
of powder laid neare.will preſently fire the ſame. The 
ſaid purſes are very good to throw out of hand, ' or 
may be ſhot out of a Morter peece amongſt men in 
| bartell ray todiſorder them, or into a towne ; the 

draught 4 ſheweth how to fill the purſe as herc is 
taught, and theletter C.ſheweththeproportionof it, 
being made vp,filledand coated ouer. 


cornes.two ? 
one. part , Sulp 
one part, bole 2 


Colophonia! part, A 
or ſotneſuch like wood 
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therwiththe hand, arm ment as par 
25 you canzthen ſewing'vp the hole and 'woolling and 
ling ro yarn bu hb Grtedaniwyionialect 
drimſtonezandwithaTharpeyronalitrlegeaterthen a 
dodkin, bore two or three holes crofſethrough' the 
;ameball,;priming the ſame fulloffine bruſed powder; 
and when you wouldſhootethe ſame, loade the peece 
but with 5 quantitieofhercammon chargein powder, 
and after put in the bal cloſe rothefaidpowder;and af- 
ter put in a good handfull-of powder iclofe'.to the 
bal with the tampion' on the end of yourrattimerſſtaffe, 
the peece mounted about twelue or fourteene degrees 
will cauſe the ball to range abone foure and twentie 
ſcorepaces. If youwould hauethe ball to make a plea- 
ſant range,mount the peece aboue thittie degrees;and 
if the tranſome of thecariagewill not ſuffer it,then you 
may dip the lowerend of the cariage into a hole made 
in the carth forthe purpoſe, thedraught D, ſheweth 
the proportion of ſuch abuller. 


To ſhoote a ball of wild-fire out of a Chamber er 
Morter peece,you muſt charge the peece withpowder 
according tothe proportion of her chamber, &quan- 
titic of the ballor bulletthat ſhe is to ſhoor, and accor- 
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ding to the diſtance thehallis torange,andthen take a 
cloſe wad as:hardas youcanputhometothepowder, 
andafter putinthe laidb making chree or faure 
ventsthereinwithinthe compaſſeofaſhilling;an inch 
or two inches deepe with abodkin , priming the ſame 
with fine bruiſed powder ,: and be'fure when you pur 
the ſame-into the;peece,that the'vents be vyppermoſt 
nexttothe mouth of the;peece'3ciult in the center or 
mids ofthe gontauethereofthentake apeeceofgum- 
match,on alittle hay qiftedwithyourhand ;andafter 
the ball is.in the peeceas is aid, putthe ſamerounda- 
bourthecircumfercnec;ofthe bullet , and with aſmall 
wooddet wedge beatthe fame cloſe round abour'the 
ball, betweenethie ſaid'balland'ithemetralofthepeece, 
ſoasno pawderfall intothepeece , wherebyrhe ſame 
might be diſcharged beforethe ſaid ball werewel kind- 
led with the traine which you aretomakeatthe mouth 
ofthe pecce. This done, primethe:-peece well at che 
couch-hole,laying alittle powderon ſome brode ſtone 
as atraine to fire theſame readily, couering the ſame 
with fomecloth till the bal be well firedyleſt ſome ſpark 
iſſuing from the bal,fire thepecce toofoop, And when 
you ſec the ball is well kindled,rake away the cloth, and 
giue fire tothe trainat therouch-hole,and ſo ſhooting 
the ſame amonglt men inbatcell ray ,or into a Towne 
amongſt thatched houſes, orcorne-ſtackes, this kind of 
fire-worke will do excellentgood ſeryice: the letter E, 
ſheweth the proportion of ſuch a bulfetto be ſhot our 
ofaChamberor Morter peece:but ifyoube to ſhoote 
outof your Morter or Chamber peece bullets of ſtone 
orofmetrall into ſome Holdor Towne,then youneed 
dono morebut onely loading the peece with herdatie 
of 


ofpowder,wad andbuller, gining fire tothe traine at 
the to1ch-hbole, and giuing the peece herdue length, 
ſhe will pertormeyour withed defire, | 


To make bals of wild-fireto ſhoot out of a Chamber 
or Morterpeece, that being recharged ſhall ſticke in 
woodden gates, {hip ſides, orſuch like, make of thoſe 
bals lhaue tanght toſhoote out of a Canon or Culue- 
rin; the which Filed as full and as hard as you can, with 
the like receitas there is taught , and woolled well and 
coated ouer,make certaine peeces of yron ſharp at the 
point of two inches length,with askrew of 3 of an inch 
long atthe one end to skrew into the ball , and hard by 
the ſame a ioynt with a ſhonlder,that you may when 
youpleaſe,putthe otherend together cloſe tothe vtter 
{ide of the ball;the which nailes or ſharp peeces ofiron 
skrewed into the ſhoblder into the ball (the ball being 
made ſomething lower then the Concaue of the peece) 
being diſcharged outofthepeece,will ſtickein any ſoft 
obie&,as wood, or ſuch like: for the forcible motion of 
the bullet or bal;wilthruſtthe ſaidpecces of yron ſtiffe 
out in their ioynts, ſo tharlighting vpon any reſiſting 
obieA/except ſtone)wil ſticke in theſame:the draught 
following noted with F,ſheweth howtheſame is to be 
put'ints Cendoech *andthelerter G, ſhewerhhow the 
ioynts do ſtretch themſelues in the violent morion 
thereof, difchargedout ofa a or Morterpeece. 


Or you may make bals to throw out of hand into the 
ſides or failes of ſhips of the receit aforeſaid,in skrew- 
Ing into the ball round about the verer ſide thereof, 
certaine peeces of yron,made ſharpe at the ends,like 
- ma tongue, asthe draught H, hereunder ſhew- 
cth. 
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ſameinto, in taking three or Pg vc of yron of 
like length,made ſharp ac the poinr,lettingthe one in- 
ro the other in the mids,{oas the one may crofſle the o- 
ther juſtly, and taking of gooſe'greaſe or ſivines greaſe 
one part,of tarreZpart,of pitch two parts,0of Aquavite 
: part,of linſeed oyle one part , of turpentine one part, 
of verdEgreeſe: part,of waxeZpart,of gummeZ part,of 
 ſaltpeter meale one part, of Sulphur meale one part: 
melt all theſe together over aſlow fire, and in thar li- 
quide mixture dip a good quantitie of tow and linnen 
rags,& after rub the ſame wel in bruiſed powder, the 
which rolled hard round about the peeces of yion a- ; 
foreſaid, bind the ſame about with ſmall wyer or pack- 
threed,and when youwould occupy the ſame,bore two 
holes crofle through the fame ; filling the ſame with 
bruiſed powder , the _— I, ſheweth the proporti- 
onofſuch aball as here is ſpoken of. This kind of fire- 
ball may be made to ſhoote our of great Ordinance,in 
making the ſame round as aboue'is ſaid,without the 
peeces of yron:or you may make oftheſe bals to throw 
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: with handamo geemen in battell ray, or into ſhips, or 
you mayvſetheſame inatriumphfor pleafureintying 
acord of :long thereunto, as thelctterK, ſhewerh.  - 

_ To makeafire-ball to burne in the water,take pow- 
der bruiſedten parts , Peter.in meale twoparts , Peter 
rochone part, Sulphur meale three parts , rozinroch 
three parts,turpentine onepart, linſeede oyle one part, 
camphire: part, arſnike zpart, verdegreeſe; part; bole 
armoniacke part, cornes of bay ſalt; part,filings of y- 
ron: part, quicke-filuer; part . All theſe things being 
wel wrought togetherwith the hand in ſome woodden 
veſſel, doublea peece of canuas,andcutoutofthe ſame 
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around peece of three inches, orthree inches: diame- 


ter, whichbcing well ſewed fillthe ſame with this re- 
ceit, and binding the ſameſtrongly about with pack- 
threed, andcoating the ſame ouer with-molten pitch, 
or with the' mixture taught to coate pikes of wild- 


fire, make therein bur one vent of an inch deepe; pri- 


ming therin fine bruiſed powder,and put into thehole 
a little ſticke of rwo inches length, which when you 
would occupie you may take out , andletting the ſame 
burne a while in your ha 


nd,caſt the balintoſome hogs- . 
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head full'ofwater,or into ariueror pond,and the fame 
will comevp to the ſuperficies of the water, and bnrne 
furiouſly: the draught laſt before fſheweth the manner 
Xs , 
Or you may make aball ofwild-fire to burne inthe 
water in this maner:take brimſtone in meale twoparrs, 
and melt the ſame over aflow fire , and therein put of 
ſaltpeter in meale one part,of gum: part, ofwax : parr, 
and taking this compound from the fire, ſtirre intorhe 
ſame of bruiſed powder three parts, working the ſame 
well together, moiſtening the ſame withalittle oyle of 
linſeede or Aqua wvite, and putting this receit into a 
peece ofcanuas ſewedvp round'and marled and coa- 
red ouer as afore is taught, boring a hole therein ofan 
inchdeepe ,andpriming the ſame full of bruiſed pow- 
der, this ball willburne in the water whenſocuer you 
wouldyſe the ſame, but it is not of ſuch force as the bal 
filled with the other mixture. You may make balles of 
this receitto thoote our of a Morter pecce; boring 
through the ſame twoholes, the'onecroſling the o- 
ther , or boring three holes in the ſame, intothecey- 
tcror mids oftheball, as the draught L, ſheweth. 
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[tis good either for ſeruice on ſeatoburnethe ſailes 
of ſhippes,or onthe Jand for diſordering menin batcel 
ray being neare, or for diuers other militarie ſeruices, 
to haue certaine ſhort muskets of an inch or very neare 
an inch bore, out of which you wayſhooteeither chai- 
ned bullets;orhalfe a ſcorepiſtoll. bullets , or-Za dozen 


.*, 


harquebuz bullets at oneſhotz or you may ſhoote out 


of the ſame fire arrowes made with ſtrong ihaftstethce 
red with horne, or with common fethers , glewed and 
boundon withthreed : when you are toſhoot a fire ar- 
row out of any of theſe peeces , you mult nor giuethe 


pecce her full loading of powder , butrather3 parts 


thereof, andthen put inacloſe wad after the powder, 
and put in thearrow cloſe to theſaid wadde, firing the 
ſame atthe other end without the mouthotthepeece, 
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as you ſee the draught : which being well fired you 
may difcharge the ſame ar your pleaſure The ſtring 
made faſt to the end of the fire-worke, is to keepe 
the arrow ſtreightin hispaſſage,being ſhoteitherwith 
or againſt the wind. pity 
For the like ſeruice aforenamed,jtis good to haue 
_ certaine ſtrong bowes to ſhoot firie thaſs ſomething 
ſtronger and longer then ordinarie ſhafts: for making 
the fire-worke faſt ro them , thewhich being fired and 
diſcharged out of the bow by a skilfull Archer, hauing 
a ſtrong arme,will doexcellent good ſeruice fordiuers 
20ccaſions, as by the draught hereunder you may 
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I might here adioyne varietie of ſeruiceable fire- 
works.as alſo ſhew many divices of pleaſant fire-works 
tobe yled in triumphs before great perſonages, bur to 
tie wiſe theſe may ſuffiſe, yho by experimenting theſe 


may eaſily performe the other. 


Here followeth the making and vſe of the 
© geometricall[nſtrument calledthe 
 * Gunners Quadrant. 

He Quadrant geometrical is the moſt common 8 
eſpeciall Inſtrument vſed amongſt the profeſſors 
ofthe artof Gunnerie , moſt ealie tovnderſtand of the 
vnlearned,both for bringing their peece leuel with any 
marke they are toſhoore at,as alſo toſhoote at any de- 

ree ofthe randon:the effects whereof I haue not ſeene 

Ee out in any booke of Gunnerie , and therefore haue 
thought good to ſhew ſome notable practiſes by the 
ſaid inſtrument robe performed, the making and vie 

whereof briefly followeth. _ 

- To make a Geometricall Quadrant either of met= 
tallor of fine ſmooth wood , draw foure equall ſteight 
lines, that may cut each other ſquare-wiſe, of ſeuen or 
cighr inches length or more, tor the larger the leſſer 
error,as you may ſee inthe figure AB, BC, CD,DA, 
following. And from thecenter A, draw aſlope lineto 

C, called the hipothemiſall line, and of feme a diame- 
trall line, vpon which if the plum line fallypon the cen- 
rer A, looking through the ſights E;F, beholding the 
extreame or higheſt partof anyaltirude', the diſfance 
from the middle part of your footeto the baſethereof, 
adding thereto the iuſt height from your eye, is 


the 


the iuſt height of the faid altitude: but ifthe plum-line 
fall on the line A-B,then any marke that you view 
through the viſuall ſights E F, is ofequallheight orle- 
vel with youreye.Orputting the rule into the concave 
ofthe peece,ſothat the threed fall on the line A B,then 
that pecce lieth point blanke, or in a ſtreightline with 
any marke youare to ſhoot at:or if the plum-line fal on 
the line AD.,thethingyou behold is dire&vprightzthe 
opening your compaſle the 1uſt length of any one of 
theſe ſquire lines, ſetting one foote in the center A, 
with the other foote draw an arke or circumference 
from the angle D to B, which arke ſhall be the juſt 

! part of the circumference 'of a circle,and is called a 
Quadrant, the whichis to bedeuided into ninetie c- 
qual diuiſions,whichis called degrees;which may eaſily 
be done, by deuiding the arke into three equall porti- 
ons, andeuery of them into three, ſo haue you nine c- 
qual parts,ſo that dividing each of them into two parts 
makes 18,equall parts , and enery of thoſe into fue e- 
quall parts,will make juſt ninetie equal diuiſtons or de- 
grees: fois your Quadrant finiſhed. 

The ſcale which is the ſquire lines BC, and CD, 
may be diuided into 12,60,yea 100,0r 1000 diviſions, 
the more the better, for the vſe of ſhadowes, lengths, 
heights, &c. Where you muſt remember, that the f1de 
CD, is called theright ſhadow, and ſheweth how to 
meaſureall heights within the length thereof; bur the 
ſide BC, is of contrary ſhadow,which ſerueth to mea- 
ſure all heights without the length thereof, the vie 
whereof followeth. 

Therule to which the Quadrant is arteficially 10y- 
ned would be two foote in length,diuided in equallin- 
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ws, © ' Princpall points belongin: aaa 
ches and parts with a hollow flit in the mids, vpon 
which would be placed a fine plate with a lictle round 
hole in the middle thereof, to view any marke ſetting 
he rule vpright at the breech of the peec2 : the ſaid 
plate would be made to moue vp ordowne at pleaſure, 
by which you may know what length or what inches 
2nd parts any pecce requireth to reach any marke. The 
viſuall ſights placed onthe edge of the rule would not. 
be aboue twoor three inches from the ends thereof, 
and the rule would be of weight to counterpoize the 
quadrant, ſo that when therule is pur vnto the con- 
caue ofthe peece , the Quadrants weight donotraife 
the ſame. | : 

Before you begin to meaſurethe length or height 
of anyaltitnde,orto know whether any mark you are to 
ſhoot at be higher or lowerthen yourplattorme,or the 
cilinder of your pecce,, it bchoouerh you firſt to ſee 
whether the baſe or loweſt part of the ſaid mark or alti- 
rude be aboue or vnder point blanke ;z the which you 
may know by viewing the ſame through the ſights on 
the rule,letting the threed fal at liberty on the degrees 
ofthe Quadrant, And if the plum-line fall on the line of 
leuell,then the marke is of cquall height with your eye; 
if the threedfall towards you, the marke is aboue point 
blankeziffrom the line of leuel,it is vnder point blanke, 
And for the more true and perfect working of the con- 
cluſions following, it is good to make a little hollow 
skrew in the middle of the hipothemiſall line , and to 
haue a ſtaffe or gunners Jauelin to erect perpendicu- 
larly with a little skrew plate of yron on the end atthe 
fide therof,into which turning a skrewed nail through 


the hole ſo. made in the Quadrant, you may make the 
__ ſame 
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ſame vnmoneable , fo as you may life the ſame vp or 
downe to behold any markeat pleaſure: fornoman can 
hold his hand fo preciſcly but it will ſhake and move, 
and ſo cauſe the threed toerre alittle, 
How you may by your Geometricall Qua. 
drant mea{ure the height of any wall, 
T ower, Steeple, Tree, or any atiituge. 
| approchable, MSPF ONES 7 EA 

"70 towards the famewntil by ſuppoſition you think 
you are near about rhe length of the heightofthe. 
fame, and then ſetting the Quadrant to your eye, loo- 
king throughthe viſual fi en extreame 
or higheſt part of thealtirnde,' goto or from the ſame 
vntill the threed and plummet cur or fallyponthe parr 
rwelue ofrightſhadow; then meaſuring how farre it is 
from the middle part of your foot tothe baſe of the ſaid 
alrirude, thereunto addingthe height from your eyeto 
the ground,you have the 1uſt heighr of thataltirude. 
The fame conclufion js tro be wroughrby the ſha- 
dowor beame of the ſtm,in turning the left fide of your 
Quadrant tothe ſunne , ſoas his beames may pierce 
chroughthe viſuall fights of the 'plummer falling on 
the parttwelue,the diſtance fromthe furtheſt point of 
that ſhadowtothe baſe of the altitude is the iuſtheight 

ofthe ſame, being anvprightaltitude, 


How you may diners wayes find oat 'any 
as ny rage thelength thereof . 
h both by the ſhadow and without ſhadow. = 


FF the ground be plaine andthat you may goſoneare 
| - a 
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. _-  tothebaſeofthealtitude, 'thattheplum line mayfa!l 
f onthe part one of righrſhadowzthen meaſuring the di- 
ſtance from the mids of your foote tothe baſe thereof, 
multiplying that meaſure by tweluezand adding there- 
tothe height from your eye to the ground , you haue 
the true height of that altitude : or letting the ſunne 
| beame pierce through the viſuall ſights of the plum 
line,falling at libertie on the part one of right ſhadow, 
meaſuring and multiplying that meaſure by twelue,and 
deuiding by the parts wheron the plum-line hangs, the 
quotiet wil tel you the true height of the ſame altitude: 
torthis is a gencrall rule,thatJooke what part of right 
ſhadow is cut by the threed or plum line,the altitude or 
vprightheight ro be meaſured is,more then that ſha- 
dow,by ſuch proportion as twelue exceedeth the part 
or dini{ton ofthe skale where thethreed or plum line 

was found, _ 
__ If the threed be found tofallon the part'2 of right 
ſhadow, - meaſure the diſtance fromthe mids of your 
: foote to the baſe of the altitude, fix times thatmeaſure 
| 1s the height ofrhe ſame, adding the height from the 
eye to the ground, for theparrt 2 is contained in 12 (the 
diuifions ofthe ſcale){ix times;or what:part ſocuer it fal 
on of right ſhadow, look how. oftthatpartis contained 
in12, jd many times as that meaſure is from the mids 
of your foote to the baſe, euer adding the height from 
youreie,is the true height ofthe thing you meaſure.Or 
in briefe,if the plum line: fal onthe part 3,workingas is 
ſaid , foure times that meaſure isthe height ofthe alri- 
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tude, — | 
Or if it fall on the part 4,'then three times;if on the 


part 5, twotimes 2 parts of che {ſhadow is the height: it 
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on the part 6,2 times:if on the part 7,0nce & Z:ifon the 
part 8, once andz: ifonthe part 9, once; :ifonthe pare 
10,0nceand!: if on the part 1 1,0nce_ © partof the ſha- 
dow. All theſe menſurations be tobe wrought within 
the length of thealtitude, 

In meaſuring by the points of contrarie ſhadow, 
which ſheweth to meaſure all altitudes without the 
length thereof, you muſtmultiply the length of the ſha- 
dow by the point or diuiſion of the ſcale whereon the 
threed fallerh,deuiding the reſulr by 12, the quotienc 
will ſhew you the true heighr of the altitude. 

Or without ſhadow, go ſoneare to the ſame that 
you imagine you are neare withinthe length thereof, 
lifting vp the Quadrant orderly, going too or from the 
ſame,rill through the ſights youeſpie the top or higheſt 
part of the altitude , the threed falling on the pare 12, 
ſtanding vpright with your body,and at the mids of 
your foote make a marke, then go directly backward 
from the ſame, till through the viſuallſtghts you eſpie 
the higheſt part againe,the threed falling on the part 6 
of contrary ſhadow;andat the mids of your foot make 
another marke, the diſtance betweene thoſetwo marks 
adioyning thereto. the height from your eye to the 
ground,is the true height of the altitude: and your fur- 
theſt ſtation istwiſe the length of the heightof the al- 
tirade, wanting the height from youreie tothe ground 


which you muſteuer adde tothe worke. 


eAnother way. 


If at the ficſt ſtation the threed fall on the part 6 of 
contrary ſhadow,& at the ſecond ſtation on the part 4, 


the diſtance betweene thoſe two markes is the height, 
| H3 Sor 
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adding as betore , and the furtheſt {tation is threes 
timesthe length of the altitude you m2aſure from the 
baſe thereof,the ground being plaine. 


? Another way. 


If at the firſt ſtationthe threed fall on the part 4 of 
contrary ſhadow, andatthe ſecond on the part 3, then 
the diſtance betweene your twoſtandings is the height 
deſired, adding as afore, and the furthett ſtation is di- 
ſtant from the baſe of the altitude foure times the 
length or height thereof. 


? Another way. 


If at the firſt ſtation the threed fall on the part 3,and 
at thenexrthe part 2,then the diſtance betweene thoſe 
two ſtandings is twiſc as much as the length ofthe alti- 
tude,cxcepting the height fromyour cie rotheground, 
and your furtheſt ftartion ſhall be from the bale of the 
altitude fixe times the height thereof, 


Another way. 


Ifatthe firſt your threed fal on the part 2 of contra- 
ry ſhadow,and at the ſecond on the part one,the ſpace 
betweenethe 2 ſtandings,thal be {ix time the length or 
neight of the altitude,or the &parr of that meaſureſhal 
be the heightthereof; and your furtheſt ſtation ſhall be 
diſtant from the baſe thereof, twelye times the height 
thereof, 

 Andnotethat ifthe ſcale were diuided vnto 60,100, 
or 1000 diuifions, by fo much further from the thing 
ro be meaſured might you find out the height thereof, 


How you may likewiſe by the parts of 
right ſhadow intheſcale by the ayde of 
two places find out any approchable | 


height, 


Lace your Quadrant handſomly to your eye.til be- 
_ 2 holding theextreme of the altitude through the vi- 

ſuall ſights,your threed falling on the part r2,andatthe 
middle of your toot make a marke,and going nearer to 
the baſe of the alritude direQly forward, beholding the 
extreame cr higheſt part ot the altitude, the plummet 
cuttingthe part 6,atthe middle of your foote make a- 
nother marke, double that ſpace,and thereto adioyne 
rhe height from your eye to your foote, the ſumine-is 
the true height ofthe altitude, 


Another way. 

Lift vpyour Quadrant as afore,the plummetcutting 
the part 12,and goingnearer till it cutthe part 8, mar- 
king the middle of both your ſtandings , meaſure that 
diſtance,and triple that meaſure, and thereto addethe 
height from your eye,you haue the height, 


Another way. 

Let the threed cut the part 12 and 9, marking the 
middle of both your ſtandings meaſure the diſtance, 
quatriple that meaſure,and adde the heigtit from your 
eye,you hane the height, 


Another way. 


If at the firſt ſtationthe threed cut the part I 2,and at 
the next ſtation the part 10, ſixe times the diſtance of 
the 2 ſtation is the height, adding as aforeſaid. 
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Ocffatthe fiiſtitfal onthe part 12,andat the ſecond 
oa the part1,then 12 times the diſtance of the 2 ſtations 
is the height deſired ,adding the height from your eye 
to the ground. | 


& F4 


eA penerall rule how you may by a Gun - 


ners Quadrant meaſure all heights by 
Arithmeticall skill. 


Ne" what point or diuifion of the skale the threed 
falleth on,youreye beholding throughthe viſual! 
fights of your rule the iuſt top or extreame parrt of the 
altitude.ifthe threed fall on the parts of right ſhadow, 
then multiply the diſtance from the middle of your foor 
tothe baſe by 12, and deuide by the parts of the skale 


| whereinthe threed fell adding thereto the height from 


your eye tothe ground,you haue the height. But if the 


threed fall on the parts of contrarie ſhadow, then mul- 


tiply the diſtance from the middle of your foote to the 
baſe by thoſe-parts , and devide by 12,and tothe quo- 
tient adde the height from youreye to the ground,you 
haue the altitude likewiſe. 


Example. 


C)ppolc the plum line cutthe part 5 of contrary ſha- 
dow , the diſtance from the middle of your foote to 
the baſe ofthe altitude r10 foote , that multiplied by 5 
is 550 foot, the which deuided by 12, yeelds in the 
quotient 45 foot 5, to which adde fue foote, the height 
from youreye to your foote,the ſumme is fiftic foote 5, 
che true height of thatmeaſure. 


Or ſuppoſethethreed fall onthe part 6 of _— a- 
ow, 
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dow, the diſtance from the middle of your ſtanding 
tothe baſe of the altitude 24 foore,, which multiplied 
by 12 makes 288, denidedby 6,the quotientis 4 $foor, 
to which five foote added, the ſuppoſed height from 
your eye to the ground is 5 3 foote; the height of thar 
altitude. 

Note in every working, whetherthe groundat your 
ſtanding be leuel ornort with the baſe of the altitude,if 
ir beeither higher or lower then the baſe,theplum ljne 
fallirigon the line of leuel],wil rell you what part of the 
baſe is leuell with your cye. £1 


A generall rule to meaſure the length or 
diſtance ofthepartsor partofany 
Altitude. | 

ither part of 
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ng 


divided into $ equal parts,or 8 foot 
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and chat the diſtance from your eye tothe baſe of the 
ſtaffe is cighteene foote, and the diſtance from your 
eyetothe baſe of the alricude is 120 foot, frame the rule 
of 3,{aying,it cightcene foote the ſpace from your eye 
tothe ſtaffe yeeld 120,foot which is the diſtance to the 
baſe of the altitude what will 3 foote? multiply 120 by 
3.ariſcth 360,deuide by18,the quotient is 20 foote,the 
height ofthatpartof che altitude you deſire to meaſure. 


A rule how by the deprees of the Oua- 


drant by knowing a partorportion ofthe 
baſe or loweſt part of any Altitudeyo find 
oxt the height of the ſams.' 


"Ba ſoneare to the thing' whoſe height you would 
meaſure,ſetting the rule toyourcie,fo as the plum 
line fallingonthe line of leue!l,, may point equall with | 
the baſeof thealtitude, orellſe note ſomemarke of the | 
altitudes baſe, .where your viſyall fighrpoinrs at the | 
threed falling on theline of leuell; then raiſe the qua- 
drant higher,ſo ſtanding ſtill a; the threed may fall on 
thefirſt Tore thereof,and looking through the ſights, 
marke where the viſſall line points at, the diſtance, be- 
rweene thoſe two markes is tobe meaſured. And laſtly 
lifting vp your Quadrant, beholding the cop thereof 
through the ſights, marke vpon what deeree the threed 
falleth:and fo by owing the diſtance &height of the 
firſt degree, ou may calily by the golden rulefindour 
the height ofthe altirude. Example. Sayor fappoſe the 
threedfallethon'the fixtdegree of the quadrant :,when 
youbehold the top thereof through theviſuall ſights, 
and theknowne diſtance ofohie degree. is 8 foot , FA 
: hea ay 


' fayjfonedegreeyeeld8 foot what fixe? you ſhall have 
!, 48 foote,thetrueheightthereof. Ebay 


How you may by a Gunners Iauelin or 
 Halbard,or any ſtraightſtaffe,find out a- 
ny approchable height by the ſhadow. 
CoIpon the Gunners Ianelin be 8 foote in length, fer 
the ſame vp perpendicularly, & meaſure the length 
of the ſhadowthe ſame caſts, which meaſure ſuppoſe to 
betwelue foote. Then meaſure the length of the alti- - 
|  tudesſhadow, which ſuppoſeto be 60 toor, Then fra- 
ming the rule of Proportion, ſaying, if 12 foot knowne 
ſhadow yeeld 8 foote height,what 60?and ſo multipy- 
ing 60by8, and deviding by 12,the quotient is 40, 
ſhewing the height of the altitude is1uſt 40 foote in 
hejght; the like rule is in Yegettos. 0 


Another way without ſhadow by anie 
ſtreight thing perpendicularly eretedto 
find out the height of any approcha- 
ble Altitnae. 


Etvp aſtaffe or gunners Tauelin perpendicularly as 
Fafore, ſomewhat within the length of the altitude, 
going from the ſame , andlying on your backe , moue 
your ſelfe to or from theſame, tillyou caneſpie the 


veryendof the Tauelin, andthe top of the marke in'a 

ſtreight line from your eye: ſuppoſe the diſtance from 

your eye tothe ſtaffe 12 foote, and the diſtance from 

your eyetothe bafe of the altirude 60 foote, and the 

height ofthe Iauelin 8 _—_— iftwelue footthe ſpace | 
2 
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from youreyetothe ſtaffe yeeld $ foot height what will 
60 foot(the diſtance from your eie to the bale of the al- 
titude?)Multiplie and deuide,your quotient 1s 40, as a- 
fore,ſhewing the altirude of the chingto be meaſured, 
The likerule is in Maiſter Dizs his Geometricall booke 
called Pantometria; who ſheweth alſo in thefame,how 
by any two ſtaues of equall length ioyned in aright an- 
gle ſquirewiſe,you may find any altitude,by fetting the 
one end thereof to your eye,going toorirom the thing 
to be meaſured, vntill you can by the points or ends of 
the other ſtafte with one eic view both the baſe and top 
of the altitude,making a mark at the mids of your foor, 
the diſtance from that marke to the baſe is the iuſt 
height of the ching you ſecke to meaſure. 

Many mowayes there beto find out heights, both by 
the Quadrant,fquire,triangle,glaſle,ſtafte,8&c. which [ 
ler paſſe:the vnexperienced by theſe few cafe concln- 
ſions may the ſooner attaine the reſt. 


How you may by the help of the Quadrant 
trom any plaine platiorme know the di- 
ſtance therefrom to any marke you are 
to ſhoote at. 
i6 Ay your quadrant flat vp6 ſome low ſtool,or take a 

ſhort ſtaffe witha skrew in the end therof, erecting 

the ſame perpendicularly , andput the Quadrant vpon 
the ſame skrew;then by the edge ofthe rule turning the 
iame tothe marke whoſe diſtance you would meaſure, 
orthrough the viſuall ſights on the rule eſpie the mark, 
and at your ſtanding ſet vp.a Gunners ſtaffe or Iauelin; 
then turning your bodie croſle the ſame , notaltering 
the 


” PRI, _— 5 oo OO OO 


the rule and Quadrantby the line of levell;ontheedge 
of the Quadrant eſpie ſome other marke athwart the 
| firſt, andſervp the ſecond ſtafte , the diſtance whereof 
| fſuppoſetobe 60 footezthen commingto the firſt ſtati- 

on where the quadrat is placed, viewing by the edge of 
the rule through the viſual ſights,fome other mark in a 

ſtreightline back from your firſt ſtatis, whoſe diſtance 

ſuppoſe 100 feete , andthereerect yp the 3 ſtaffe, and 

fo the firſt and the third ſtaffe will be ina ſtreighr line 

with the mark, then with a ſquire or remouing the qua- s 

dranttothe 3 ſtation, turning the right angle or line of 
leuell oyerthwart towards the fecond ſtation, ſo as the 

viſuall line may be parallell to the line that crof- 

{crh from the firſt ſtation to the ſecond,there ſet vp the 

| 4 ſtaffe, ſoastheviſuallline pafling from the fame,and 

| running by the ſecond ſtaffe ,” may croſſe the marke 

|  orendinapointthere with the firſt viſuall line, the di- 

{tance betweene theſe two laſt ſtationsſnppoſe 65 feer, 

the ſtaues thus placed in order abate 60 feete,the di- 

ſtance betweenthe firſt and ſecond ſtation from 65 the 

diſtance betweenethe 3 andg ſtaues,the remaine is 5 

tor your deuifor; then multiply the ſaid 65 by 1 00, the 


| diſtancefromthe firſt tothe 3, ariſeth 6500, thewhich 
| deuidedby 5,thequorient is 1300 feet, the diſtance fr6 
| I 3 


\ we "R « wart 
1 £03 ASA * «a . P. who 8 I 


is firitftaffe, rochentarke. Behbld: he figure before, 
where the cipher O; repreſents themarke , the vnite 
your firſt ſtaffe or ſtation the figure 2 the ſecondſtaffe, 
j the figure 3 the third ſtaffe,andrhe figure 4 the fourth 
og RPE 5112 4 pt att tee 20 %GH, hows 
How' you may another way by the Qua- 
drant and' your Gunners ſtaffte diuide 
intoeutnportions,tell the diſtance to any . 
-  markentare hand that you are to 
Sas 8  Hoote at. ” | 
Etthe angle of your Quadrant vpon the very point 
or top of your ſtaffe, the ſaid ſtate perpendicularly 
ereftesd, and through the fights on your ruler eſpiethe 
' marke whoſediſtance youdeſire to.meaſure,, letting a 
long threed or; finall line fall to the ground from the 
center ofthe Quadrant whereon the plum line hangs, 
which threed muſt bedrawnealong the line of leue]l or 
edge ofthe Quadranttothe ground , marking where | 
the threedpoints at on the ground., beholding the 
mark through the viſuall ſights in the ruleofthe Qua- | 
drant : and looke what proportion that part of ground 
bertweene the ſtaife and where the threed pointed at, 


hathtothe ſtafle, the ſame proportion ſhall the length 
co the marke haue tothe height or length of the ſtaffe, 


Example. 
8! her Gunners ſtafte A B, ſuppoſe tobe eight foote 
long , and the diſtance betweene the ſtafte and the 
grotid where the threed points you to (beingrhe ſpace 
CB)isbut 8 inches, therefore [ooke whatproportion 
C Bbeatethtothe length of theſtaſſe (which reduced | 
into | 
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into inches will be 96 inches)the ſame proportion ſh 


cthelength tothe markeD havetothe ſtaffe, which by 


the golden ruleis thus found, If 8 inches yeeld 96 in- 
ches , what will 96 inches? multiply 96 by 96ariſeth 
9216 inches,diuided by 8,yeelds in the quotient 1152 
inches, the diſtance from the ſtaffero the marke: and 
note thar the higher the-pole orſtaffe is ;;the further 
may you meaſure by this rule; behold che figure. -- | - 


ii by 
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How you may by a Gunners Quadrant 
readily meaſurethelengrhofany wallor ' 


 curtaine, or the diftance betwixt any 
two markes in the ſame. 


'$-; direQly towards one of the ſaid markes, that by 


ſuppoſition youare diſtant from the ſame about 


the length betwixt the two markes whoſe diſtance you. 
would meaſure, layingyouz Quadrant flat vpon ſome 
ſtoole, or placing the ſame vponthe skrey of the ſtafle 
aforenamedperpendicularly creted,mouingtheſame 


roo or from the marke you ſtand againſt ,! placing the 


Quadrant ſo,as the viſuall fight paſſing from the center 
ofthe Quadrant bythe line of leueÞ;mayageR you to 


I 


as b , 
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the ſaid mark,8 the viſuall line paſiing from the center 
of the Quadrantby the 12 point or dinifton of the ſcale 
which is the hipothemiſal line,may diretyouto the o- 
ther marke; and then the lengrh of your ſtanding ro the 
marke which the line of leuell direts you to, is from 
the ſame iuſt the diſtance betweene the 2 markes you 
 meaneto meaſure. Then looking athwart by the other 
cdge of the Quadrant, or through the fights on your 
rule,eſpic ſome other marke on the ground direly a- 
gainſt chemarkeyou meane to meaſure, and the vifuall 
linepaſfling betweene your ſtation and the ſaid marke 
wil be parallel] to the wall or line paſſing betweene the 
two markes whole diſtance you would meaſure . Then 
remouing your quadrant before the other marke , pla- 
cing the ſame ſo as the line of leuell may direct you to 
the ſaid marke , and the line paſſing by your, ſights on 
your ruler may dire& youto your firſt ſtation, the di- 
ſtance betwixt your two ſtations being meaſured,isthe 
zuſt ſpace betwixt the two markes you ſeckto meaſure, 
as the demonſtration hereunder itheweth , where the 


A +, 400 paces 'B 


line 


to the art of Gunnery. 72 
| line AB,fheweththe length or diſtance I would mea- 
| fureſuppoſedtobe 100paces, and the like number is 
found both in the line C D,as alſo inthe lines C A and 
D B, which proues the worke tobe truely wrought, 


How you may by the former conclu- 


fon at one ſtation meaſure the diſtance 
to both the former markes. 


E ar diſtance from your ſtanding C,to the marke A, 
whichthe line of leuel direQts youto, is jult 100 pa- 
ces ,that ſumme ſquared,makes 10000 paces. The like 
number of paces is found in the line AB, being multi- 
plicdin itſelfe: theſe two ſummes being ioyned toge- 
ther,makes 20000 paces,the quadrant roote therecfis 
141paces anda[moſt ;,ſhewing the true diſtance from 
your ſtanding toyour furtheſt marke B. 
The like order you muſt obſerue to know the iuſt 
length of any ſcaling ladder, to ſcale the wall of any ca- 
{tle , rowre, or towne beſieged, intaking the height of 
the ſaid wall with your quadrant, or othe1wiſe as afore 
hath becne taught, multiplying that knowne meaſure 
initſclfe:and likewiſe multiplying the diſtance fron 
the foote of the ladder (or the ſpace betweene the baſe 
of the wall and that part of ground where the foote of 
the ladder ſtands) in it ſelfe, adding thoſe two ſummes 
rogether,extraCting the ſquare root thereof, your quo- 
tient will tell you the length of your ſcaling ladder. Or 
by knowing the length of your ſcaling lacder and the 
height ofthe wall, multiplyingeuerynumber in it ſelfe 
as aforeſaid,abating the leſſer ſummefrom the greater, 


the Quadrant roote of the reimaine is the diſtance of 
K 
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"4. Principatt poirts belonging 


the ground from the foote of the ladder to the baſe of 


the wal.Or by knowing the length of rhe ſcaling ladder 
andthe length ofthe ground from the foote'of the lad- 
der tothe baſe of the wail, you may find out the height 
ofthe wall,in multiplying each number in it ſeife,aba- 
ting the leſſer ſumme out of the greater,extracting the 
ſquare roote of the remaine,the quotient will afſiverc 
your demand,as is demonſtrated and prouedin the 47 
propoſition ofthe firſt booke of Ewchids Elements. 


How you may by the ayd of two [taues or 


Gunners Iauelins perpendicularly erected by 


knowing the diſtance from your ſtanding to the middle 
part betwixt any two markes,meaſure the di- 
ſtance betweene the ſaid markes. 


Dmit theline AB is the 2 markes whoſe diſtance 
£ AIwould meaſure, and the line CD is theknowne 
meaſure to the middle part betwixtthe ſaid markes, 
which I ſuppoſe to be 200 feete,creft vp the two ſtaues 
E F, ſo astheviſuall line from your eye at C,paſſing by 
the ſtaues,may point directly to the ſaid markes AB. 


» 


= aa 


a 


—— 
200 fot? 
I” EE 


B 
N 
eſto 


to the art of Gunnery.” 75 
The diſtance betwixt the two ſtaues ſuppoſe tobe 20 
feete,and the diſtance from youreve to the ſtaues 24 
feet;frame the rule of 3,faying,it 24 foor (being the di- 
{tance trom your eye to the ſtanes ) veeld' 26 foote 
(which 15 che ſpace betwixt either ſtaffe)whar will 200 
foote ( whichisthe length of the line from CroD >) 
Multiply 200 by 20, arifeth 4000, devideby 24,the 
quotient 15-166 feete2, the rrne diſtance berwixe the 


$ 


two markes A B which you tecke to meaſure. 


How jou may bythe diniſwons of the chale 


of yout Qnadrant,by knowing the diſtance to 


any tower, fieeple,tree,or other marke,not far diſtant, 
know how much the ſame'ss higher or lower 
then yorr flanding. 


He diſtace known,note by what point of the skale 

of your quadrantthe index or threed fals on, in 
viewing the ſame marke through the fights on your 
ruler, by which pointor diuiftion-you muſt deuide 12, 
(the diuiſions of your skale ) and note what comes in 
your quotient, by which quotient number deuide the 
diſtance from your ſtanding to the baſe of the marke, 
your new quotient number will cell you how much the 
top of the marke or altitude is higher then your eye, 


Example. 
E Poms diſtance from my ſtanding to the baſe ofthe al- 
titude ſuppoſe to be 200 feete,the plumlinefalling 
on the part 6 of contrarie ſhadow,I deuide 12 by 6,the 


quotient is 2, by which quotient number I deuide 200 


feet (the ſpace betwixt my ſtanding and the marke,and 
K 2 
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76 Principall points belonging , 
ſo 1 find 100 in my new quotient: ſo I affirmetherop of 
the marke was 100 foot higher then my etc. Thelike is 
to be done for deſcents in turning the contrarie angle 
of the quadrant to your eye. 

Note that totake the diſtance between any 2 marks 
with the quadrant,the markes being norfarre aſunder, 
you mult obſerue the like order you do in taking 
heights,ſauing that in meaſuring heights the quadrant 
muſteuer hang ſo as the plummetand threed hauing 
libertie to moue to and fro,may euer hang perpendicu- 
larly: and to take diſtances the quadiant mult euecr lic 
far, fo as the ſame doeuer make a ſquare angle againſt 
the marks whoſe diſtances you would meaſure:in wor- 
king whereof an Athzlled:, index, or pointer (as ſome 
terme it) placed in the centeror angle of the quadrant 
having two ſights thercon;will dire you much berrer 

tothe markes then the threed. Many other con- 

cluſtons are tobe found out,and wrought 
bythis Inſtrument :to the inge= 


nious theſe few may 
ſuffiſe, 


FINTS. 


